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PREFACE TO SECOND EDITION 


The gratifying demand for the First Edition of 
this work has caused its early exhaustion and neces- 
sitated a Second Edition. 

Advantage has been taken to make additions 
wherever possible; and this Second Edition contains 
many new half-tones and colored illustrations, bring- 
ing the total to 212 half-tones and 48 colored plates. 
A new chapter has also been added: Newer Methods 
of Refinement in Ophthalmic Diagnosis by Robert 
Von Der Heydt, M.D. This chapter includes: 

1. The Red-free Light of Vogt. 

2. The Gullstrand Binocular Ophthalmo Spe 

3. Microscopy of the Living Eye pave Lamp 
Illumination. ES 

The value of the slit lamp N aos gy 
is inestimable and this chapte roM been written to 

O 


aid beginners in slit lamp scopy. 

In presenting this Sec Edition the author de- 
sires to express hisy% preciation to those many 
readers who- hav enthusiastically received the 
First Edition. O 

S W. A. FISHER. 
231 West X ington St., 
Chi 3, ELL, 
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PREFACE TO FIRST EDITION 


Ophthalmoscopy is generally considered as a 
difficult subject. It is one that is not taught either 
practically or successfully in medical colleges, with 
the result that scarcely two per cent. of practitioners 
coming to the author for post-graduate teaching 
know how to use the ophthalmoscope. 

In the author’s opinion ophthalmoscopy and the 
fitting of glasses belong to the general practitioner ; 
and acquirement of the necessary practical and theo- 
retical knowledge is easy, interesting and within the 
reach of all. 

This book has been written with the ¿e n of 
teaching medical practitioners and stude ae prac- 
tical use of the ophthalmoscope and na with 
easy application of methods of ioe the detection 
of diseases of the interior of&tMe eye, and for the 
fitting of glasses when they {> indicated. 

By mastering the n ds here described and 
equipping himself y tfie necessary instruments, 
there is no reagefOwhy the general practitioner 
should not oes 


errors of f tion and become proficient in the 


e so as to correct the common 


use of ophthalmoscope. 
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CHARTER 
OPHTHALMOSCOPY. 


A complete examination of the eye cannot be 
made without a working knowledge of the ophthal- 
moscope; and diseases of the retina, choroid, and 
optic nerve cannot be understood unless the examiner 
is master of this inexpensive little instrument. 

The author believes he has made the subject 
simple, interesting, and within easy reach of any 
physician or medical student. The student is urged 
to follow closely the method of instruction, since he 
will be expected to make a good ophthalmogcopic 
examination of his first patient. ES 


If the student is expected to see Sala of 
the fundi of the first patient examine) he must be 


taught the first principles of almoscopy on 
models. Medical men are O in their 
ophthalmoscopic studies and@y*is a hard task to 
instruct them upon living jects. With the method 
now to be described N@ udent is taught the use 
of the ophthalmos PNY a surprisingly short time. 

OphthalmoscofWyis usually taught to undergradu- 
ates upon th ing subject in small classes; but it 
is difficult ee enough instructors, who can teach, 
to carà the work successfully in this manner ; 
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and it is practically impossible to get the variety of 
cases necessary for instruction at any specified time 
even in very large clinics. 

The author will place in the hands of his readers, 
a method of study whereby practically all diseases 
of the interior of the eye are observed in a model; 
and, when these have been mastered, the student will 
be as well prepared to examine the interior of any 
patient's eye and study the picture as he would that 
of any external disease, because they are just as 
easily recognized. 

Medical men as a rule do not profess to know 
much about the use of the ophthalmoscope, and the 
majority of them believe it is practically impossible 
for them to learn its use within a reasonable time. 
This idea must be abandoned before y ogress can 
be made. NN 

Many medical men believe thafWésions found in 
the interior of the eye which «Gold come under their 
observation would be diffi o detect; but this also 
is not true. Many lesifaps tound in diseases of the 
retina, choroid, and _opHc nerve are usually so pro- 
nounced in type a diagnosis can be made on 
sight. It is ¡bie of this chapter to show how 
they can efiñify be made visible. 

Beigg beginning the subject of ophthalmoscopy, 


a de Gion of the ophthalmoscope will be given; 
We that, the student will be expected to under- 


f 
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stand the subject as he progresses, and not pass 
anything until he is master of it. 


THE OPHTHALMOSCOPE. 

In the diagnosis of many diseases, including some 
conditions in the domain of general medicine which 
produce characteristic changes in the interior of the 
eye, the use of the ophthalmoscope is indispensable. 
This instrument is designed for the illumination of 
the transparent media and deeper structures, making 
their examination as simple and easy as that of the 
external portion. 

There are many models of the instrument, but 
any one which the doctor accustoms himself to is 
usually satisfactory. 

Electrical Ophthalmoscope. It is easier fora be- 
ginner to illuminate the interior of the eve Nit an 
electrical ophthalmoscope (Fig. 1) SE ex- 
pensive, offers some advantages. O 

The instrument most gener opted in the 
United States of America is ue oring (Fig. 2); 
and, in this work, it will be d@Xribed and directions 
given for its use in the Loe with the model. 

Loring Ophthalmeac@pe 
a Loring ophthal Ov are a perforated mirror 
for reflecting Ger, into the eye and two discs 
carrying con +) and concave (—) lenses. 


The Aer 


lenses, Wing by differences of 1 diopter (abbre- 


The essential parts of 


inner disc contains seven convex 


NS) 
wy 
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viated D.) from 1 to 7 diopters, and eight concave 
lenses varying similarly from 1 to 8 diopters. Be- 
tween the plus and minus 1 D. lenses in this disc 


an opening of corresponding size is left which con- 


CDE ZENG 


a 


Fig. 1.—Electrical ophthalmoscope. Q 2.—Loring ophthalmoscope. 


tams no lens and is po ken of as the aperture. 
With these may be ined the lenses in the small 
outer disc which G one each of + 0.50 D. and 
116D: fas has — 0.50 D. and — 16 D. lenses. 
By combifingthe outer and inner discs, one is able 
to get ays convex or concave lens from 0.50 to 24 D. 

Knit of lens measure, the diopter, mentioned 
we and frequently used throughout the text, has 


À 
> 
Q 
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by international agreement been accepted as the 
strength of that lens which has its focus at a dis- 
tance of one meter (40 inches). With the dioptric 
strength of a lens known, its focal length is ascer- 
tained by division into 100 centimeters or about 40 
inches; and conversely, the dioptric measurement is 
arrived at by division of the focal distance into these 
same figures. 

(hus a lens*o0f -2)D. has a focal “length: of 50 
centimeters, or 20 inches; and one of 25 centimeters 
or 10 inch focal length is spoken of as a 4 D. lens 
either plus or minus, as the case may be. 

The fundus of a normal eye can be seen through 
the aperture without any lens; but, if the eye ex- 
amined is hypermetropic (far sighted), re 
are required; if myopic (near sighted) min¥ lenses 
are necessary to secure a correct view 

It is not necessary to have absol ©farkness for 
ophthalmoscopy, but the darker t amining room, 
the better the illumination of¢the7fundus and con- 
sequent ease of examination ak) accuracy of findings. 
In the sick room, drawing @e shades will suffice; but 
in the office, the “A wor 
painted black. N 

Direct Metho To examine an eye with the 
ophthal mosc RO ny direct method, the examiner 
should be Ñ. 


d ceilings may well be 


ar it as possible, keep both eyes open, 


and 1 ES the distance with the examining eye 


h 
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through the aperture of the instrument. By doing 
so, he will learn to relax his own accommodation. 
Licut. The interior of the eye must be illumin- 
ated and students find it difficult at first to reflect 
and keep the light directed into the eye while making 
an examination. By practice, however, this can be 
learned upon the model as readily as one can by 
practice learn to shoot pigeons thrown from a trap. 


Fig. 3—Spool. & 


ILLUMINATION. The eG instensive method 
of mastering control of iNumination for the ap- 
plication of eae is to practice reflecting 
the light from the @phthalmoscope into an ordinary 
spool (Fig. yo the end toward the operator 
open and Eo her closed with white paper upon 
the inside which have been placed black or red 
markigg@that can be identified by the student as he 
ecko rons the aperture of the instrument. After 


Ye student has learned to control the reflected light 


S 
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and is able to see through the perforation in the 
mirror, it is not difficult to illuminate the interior 
of the eye. The colored pictures that follow can be 
studied in the book and a working knowledge ob- 
tained, but a much better method is to study the 
pictures in a model specially adopted for the purpose. 


O 


< „a £ 


Fig. 4—Author’s practical schema e. 


A Practical Schematic Ey Os 4) can be made 
by any carpenter in the coo ing manner. Select 
a piece of wood, round oPysquare, 318 inches long 
and 214 inches in dia ; bore a hole 1% inches 
in diameter throu Sí and saw a slit through 
the barrel near Gyp end to insert the picture, and 
another slit «the opposite end, large enough to 
insert A, 13 D. lens from: the trial case. The 


slits RON be 2 inches apart in order to approximate 
Y 


+ 
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a normal eye. Two tacks (one on either side) are 
driven into the front end with the heads projecting 
far enough to hold the lenses from the trial case, to 
be used for retinoscopy. Degrees denoting the axis 
of the cylinder can be marked on the model as they 
are made on any trial frame. A stand can be made 
by making a base and an upright and joining the 
base with the model, inserting one end in a hole 
made in the barrel, the other in the base. The model 
can be painted as desired, but the inside of the barrel 
should be black; the stand should be so constructed 
as to give the model an incline of about: 30 de- 
grees. 

A picture is placed in the back of the barrel, and 
in front a plus 13 diopter glass from the trial case. 
If hypermetropia is desired increase + glass. 
If myopia is desired decrease the @ength of the 
+ glass. -In front: of this lens ted a piece of 
black paper or cardboard witl WYS millimeter open- 
ing in the center to Bere aN pupil. When pro- 
ficiency is obtained Wigs) the large pupil, another 
paper is pasted over@pe first one with a 10 milli- 
meter opening RA hen the picture is easily seen, 
another paper be pasted over the last one with 
a 5-millimefer)Opening in the center of it. The pic- 
tures ino back of the model can be studied with 


the, g Ohalmoscope, using any desired size pupil 


UWS roficiency is obtained. 


Sa 
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To make ophthalmoscopy simple, easy and in- 
teresting, one should master the model before looking 
at the eye of a patient. Retinoscopy can be practiced 
upon the model with a 10-millimeter pupil, various 


Fig. 5.—Author's sc Sur eye. 


strength lenses being p 3 in front of the pupil. 
Duplicates of the 2 “es are placed in the back 
of the book to ey out, and mounted on card- 


board, with SN thumb piece for inserting 
these are tor with the model. 

be r’s schematic eye (Fig. 5) is a model 
desig QS make the study of ophthalmoscopy simple, 
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easy and interesting. It consists of one cylindrical 
tube telescoping another in such a manner that a 
long or short eye can be produced. If the two 
barrels are pushed together as far as possible we 
have a hypermetropic, short, or far sighted eye. 
If the two barrels are pulled apart as far as possible, 
we produce a myopic, long, or near sighted eye. 
If half way—normal. 

The model has a lens to represent the crystalline 
lens of the human eye with a pupil of 15 millimeters 
in diameter. There is also a disc with a pupil 3 
millimeters and another 6 millimeters in size. The 
beginner can commence his study with the maximum 
pupil and gradually decrease the size until it is 
much smaller than the pupil of a normal core 

When the student has mastered an oliot the 

e schematic 


light and can examine the fundus 
eye, which is provided with tp&gty-four pictures, 
(two normal and twenty-two órmal ones) repre- 
senting gross pathologic (9) is, hel igi head yt 
successfully examine tes) 1uman eye. ¡(See Color 
Plates, I to XXIV.) O) 

Examination Schematic Eye. The direct 
examination o schematic eye should be mastered 
before the Gr ent attempts the examination of a 
patient... this be done and well done, he should 


be al XO make a good ophthalmoscopic examination 


first patient seen. 
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To be a master of the schematic eye one should 
not only be able to distinctly see the fundus, but 
to know what to look for and recognize it when 
found as well. In the study of the individual pictures, 
the student should bear in mind that no great atten- 
tion should be given to the color of the background 
of the eye, as this differs in a hundred cases, as one 
hundred faces differ. 

The student should also understand that these 
twenty-four pictures were made to teach and impress 
the pathologic lesions as well as the normal fundus 
on his mind. All of them were made to first repre- 
sent normal fundi and are as different in color as 
three colors can make possible. After the twenty- 
four normal pictures were finished, twenty-two of 
them were made pathologic but the now part 
of the picture remains. 

NERVE Heap. The nerve head s d be noted, 
but in actual practice much str should not be 
placed upon its color. It fre Sy has a white 
scleral and black choroidal eS which are normal 
and should be in the sai@ plane as other parts of 
the fundus, not too RO swollen nerve” or “choked 
ee pacers) A pushed back “cupped” as in 


glaucoma (pag ). 
Norma r Oss. In normal eyes the vessels should 
emerge, the center of the nerve and not from 


the AW page 53). they allemerce-sitom the 
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edge of the nerve, a picture of glaucoma is seen 
(page 99). If some of the arteries emerge from 
the center of the nerve and some from the edge, 
there is a possibility of atrophy and the field should 
be taken. 

Tue Retina. The retina is transparent and we 
need to observe its vessels only. The arteries are 
smaller than the veins, which accompany the former 
rather closely, the ratio of size being as two is to 
three. These vessels have no regular course and 
slight deviations should not be noted. By referring 
to the twenty-four pictures which follow, it will be 
seen that in no two are the retinal vessels the same. 

Working Plan. Before beginning the study of 
the individual pictures a general working plan of 
using the ophthalmoscope should be edo Me 
student must be able to determine @yether an eye 
is hypermetropic or myopic befe he can detect 


eross pathologic lesions. 


Working with the Ric eye, one should 


measure refraction by image of the screen—the 
stippling seen in the Qyture. When colored pictures 
are printed, a scr used; and, when we magnify 


these pictures YY the ophthalmoscope, its image is 
easily seen. jn fact one cannot help seeing it, and 
this ima is observed in the measurement of the 
refr 1 instead of the white lines on the arteries 


1 Nt human eye. 
X 
O 
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The following tivo rules must be remembered: 

First—Hypermetropia. The strongest convex 
(+) lens with which the screen can be seen at all 
represents the measure of the hypermetropic, “far 
sighted” “short eye” produced when the barrels of 
the schematic eye are fully closed. 

Seconp—Myopia. Myopia “near sighted” or 
“long eye” is produced when the barrels of the model 
are separated beyond the point marked normal (the 
more the separation the higher the degree of myo- 
pia); the weakest minus (—) lens with which the 
screen can be seen at all will be the measure of the 
myopia, short sighted, or long eye. 

When the student can readily measure the myopia 
or hypermetropia in the schematic eye, set at any one 
of the numerous possible positions, he Guin 
measure the refractive error in the hum ve. 

Position of the Examiner and th odel. | The 
model should be placed on a tabl eh enough to 
be on a level with the exami O eye when sitting 
in an easy position in o it... When using 
the right eye, sit in frog@pf and to the right side 
of the model and p ¿py De light to its right side. 
When using the l¢fNtye, sit in front of the model 
to the left an ee the light on the left side of 
the model. “ese are the positions one would as- 


sume if agen were being examined. (See pages 
115 SS 7.) 
X 

Y 


Se 


OS 


O 
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Source of Light. The source of light may be 
either an oil lamp, gas, or electric light with a 
frosted globe, and should be on a level with the 
model. The light should be placed upon a bracket, 
that can be moved to either side of the model as the 
student works with his right or left eye, and which 
can be moved up or down in order to get the desired 
light. 

Size of Pupil in the Schematic Eye. The pupil 
in the schematic eye can be made so wide that any- 
one can see the picture in the back of the model the 
first time it is examined; the pupil can be reduced 
eradually as proficiency is acquired. 

Distance From the Model. When looking into a 
room through a key-hole, the closer observer 
is to it the larger will be the field. TI RON is true 
in looking into the model, or into ¿e the closer 
the observer, the more he will s 

Direct Examination. Wit e room sufficiently 
darkened, the source of wage the model properly 
arranged, the examinatiOy is begun by assuming the 
first position for dig@y ophthalmoscopy (page 115), 
at a distance o Ca two feet. With the mirror 
of the ophthajAN S. tilted towards the source of 
light, refleeé into the pupil of the model, which at 
first shafio be made as large as possible; when the 
red, <x is seen through the aperture of the in- 


Qni gradually approach it, coming as close as 


3 


O 


Y 
«SY 
0 
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possible and assume the second position for direct 
ophthalmoscopy. The same position should be ob- 
served as when examining a patient. (See page 
IA) 

War TO Forcet. To make ophthalmoscopy 
simple and easy, the observer must first know what 
constitutes the normal eye. Forget the general color 
of the picture examined because the fundi of no two 
eyes are alike. They are as different as the faces 
seen on a crowded street; they all have eyes, ears, 
nose and mouth, but these all go together to make 
the face. 

All fundi have a nerve head and retinal vessels, 
but the color of the former varies so much that the 
observer should forget about its color as well,as the 
color of the general background of the xQ cause 
of its variations. & 

Text books on ophthalmology u SS devote so 
much space to describing the color he background 
of the eye that the student soyg)btcomes confused. 
In this method, students on expected to know 


or remember anything ahQyt the color of the fundus. 

THINGS TO Ses The student must be 
able to measure t efraction of the eye before he 
can make progkejs in diagnosis. The observer al- 
ways begins direct ophthalmoscopic examination 
with th rture, when he will be able to see the 


serca normal and hypermetropic eyes. 


K 


UN 
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Screen. If the observer can see the screen with 
the aperture he will rotate convex (+) lenses in 
front of it by turning the wheel on the edge and 
will remember that the strongest convex lens with 
which he can see the screen at all will represent 
the amount of hypermetropia. If he cannot see the 
screen with the aperture of the ophthalmoscope he 
must turn on minus lenses to make it visible; the 
weakest minus glass with which he can see the 
screen represents the myopia. 

Retinal Vessels. The student must remember 
that the retinal veins are one-third larger than the 
arteries, and that the retinal vessels seem to come 
out of the center of the optic nerve and course across 
the fundus. 

Scleral and Choroidal Rings. Thog thay be a 
white scleral ring that the student see around 
the edge of the nerve and a blac are ring on 
the outside of it. These two Oy may vary or may 
not be visible and they s OS appear to encircle 
the nerve head or do OL 15 "but in no case 
are they pathologic. „Qj 

Atrophic an ment Spots. If atrophic or 
pigmented arez Wn be seen that are nearer to the 
observer sha Me retinal arteries, these spots are 
situated "he retina. If the spots, either light or 
dark, farther away from the observer than the 


ragga vessels; in other words, if the retinal vessels 


Sa 
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run over the spots, they are in the choroid. Re- 
membering the things to be remembered and for- 
getting the things that are to be forgotten, the in- 
dividual pictures will now be observed in the schema- 
tic eye (Figs. 4, 5); but before doing this, the student 
will be especially cautioned to remember two rules. 

First, the strongest plus lens with which he can 
see the screen in thé model measures the hyper- 
metro pia. | 

Second, the- weakest minus lens with which he 
can see the screen measures the myopia. 

It is very important to remember these two rules. 

It will be natural for the observer to put on 
glasses with which he can see the screen best, but 
that would be wrong. The strongest convex 
or weakest concave (—) lens with whine can 
see the screen at all is the correct one. AY) 

Ophthalmoscopy must be mastere fore much 
progress can be made in the study OE ohthalmology, 
and the student is urged to the following 
pictures very carefully. They ¿9 E studied without 
a model; but the use of thi@ylevice simplifies the sub- 


ject, develops skill, and O) ophthalmoscopy simple, 


easy and interesting Ñ 


O 
$ 
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CHALE CERSIT, 
STUDYING THE SCHEMATIC EYE 
NORMAL DARK FUNDUS. 


Plate I. This picture represents a dark normal 
fundus. The light streaks that would be found in 
the human (retinal) arteries, are absent as they 
are in all the following pictures. Otherwise it is a 
true reproduction of a dark normal fundus. 

Retinal Vessels. The retinal vessels are seen 
emerging from the center of the optic nerve and 
passing across the fundus in a normal manner, the 
veins being one-third larger than the arteries. 

The Nerve Head. The nerve head oer 
slightly hyperemic but its color and al Che color 
of the whole fundus should be overloo Se it 
has been emphasized that the st > in his early 
studies should ignore the e ne fundus and 
optic nerve. O 

When the mounted «By of Plate I is studied 
in the model, EN aake it either normal or 
hypermetropic “sho ANíhe screen will be seen when 
it is observed Colon the aperture of the ophthal- 
moscope. P +) lenses should be turned before 
the apert f the ophthalmoscope as long as the 


sereen Sy ye seen, and the strongest one with which 


S 3 (33) 
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this can be done will register the amount of hyper- 
metropia. The model can then be made “long,” 
myopic and the weakest minus (—) lens with which 
the student can see the screen, will record the amount 
of myopia. 

All of the following plates should be studied in 
this manner in order to obtain practice in measur- 
ing refraction, because the eye must be refracted be- 
fore any diagnosis can be made. 
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PEATE xO 
R 


STUDYING THE SCHEMATIC EYE. SYA 


NORMAL LIGHT FUNDUS. 


Plate II represents a normal light fundus with 
the retinal vessels emerging from the center of the 
optic nerve and coursing across the fundus in a 
normal manner. 

Nerve Head. The nerve appears to have the 
same color as the fundus with a light spot in its 
center; the scleral ring extends half way around the 
nerve head on the nasal side; and the choroidal ring 
extends nearly half way around the nerve head on 
the temporal. 

Choroidal and Scleral Rings. The choroidal and 
scleral rings may be absent or much more marked 
in normal eyes, but they should also be oS 1en 


looking for pathologic lesions. 
Normal Findings. In this N well as 


Plate I, the student's attention is d to normal 
findings. The general backgr TO ay vary from 
the lightest to the darkest ageNyet the eye remain 
normal. 


This picture Toud ia. in the model in 
the manner X he discussion of Plate I. 


we 
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Normal Cross Section. Figure Ó represents a 
cross section of Plate II. The student will notice 
that there are no elevations or excavations at the 
nerve head, or in any part of the fundus. 


Fig. 6.—Normal cross section. 
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Myopic crescent. 


PLATE O 
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STUDYING THE SCHEMATIC EYE. 41 


MYOPIC CRESCENT. 


Plate III. The normal retinal vessels, and the 
choroidal vessels broader than those of the retina, 
show through the latter and there is a large white 
crescent on the temporal side of the nerve head. 
When such a picture is found in a myopic or long 
eye, a diagnosis of myopic crescent is made. Save 
for the large crescent at the side of the optic nerve, 
the picture is normal. In low degrees of myopia, 
the fundus often presents a normal appearance; but 
the above is very frequently found in high e 

m 


Diseases of Myopia. The student is nded 
that a variety of lesions may be foun aigh de- 
grees of myopia (near sighted ey ich as cho- 


roiditis, uveitis, detachment of ee dislocated 


lens, and even general destruatidnOf the eyeball. 


CHAPTER AIL 
DISEASES OF THE RETINA 


The five colored plates that follow represent the 
commoner diseases of the retina, and they should 
be carefully studied with the ophthalmoscope in the 
model. The model should be made short, “hyper- 
metropic,” and the refraction carefully measured; 
then long, “myopic,” and the refraction again meas- 
ured. This should be done in order to acquire an 
idea of elevations and excavations, which must be 
done in order that a diagnosis can be der Lis 
exercise will be found quite satisf y” upon the 
model. 

It is the intention of theGHthor to give the 
student and e ps knowledge of 
ophthalmoscopy and des 9) few pictures of lesions 
usually found in the os the rare ones are not 
mentioned. 

If the foll S are carefully studied in 
conjunctio Sa the use of the model, the student 
will be we AS) epared to make diagnoses of diseases 
of the/Qíllus as he will meet them. 
«AWeginner in the study of diseases of the eye 
Daly early in forming ideas regarding diseases 
(42) 
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of the fundus; he begins as a rule by imagining 
diseases that are next to impossible. If the normal 
eye and gross lesions are well understood, the lesser 
lesions soon become simple. A greater number of 
diseases of the retina would only have a tendency 


to complicate the subject. 
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Detachment of retina. 


PLATE IV. xO 
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DETACHMENT OF THE RETINA. 


Plate IV. There is a large white crescent ex- 
tending more than half around the nerve head 
(posterior staphyloma). The upper part of the 
fundus is red and the lower part is of a lighter color 
and is in folds. 

The upper part appears red because of the choroid 
immediately under the retina; while the lower part 
is of a lighter color, because the choroid cannot be 
seen, as the result of there being something between 
it and the retina. The retinal vessels pass over the 
entire fundus; but the student will notice that they 
seem to be broken at the edge of the detachment, or 
at the junction of the light and red areas. A gimilar 
picture is seen in sarcoma of the choroid, pia strik- 
vessels of detachment with those 9 reonias (See 
Platea.) O 

A break will be observ, Q each fold of the 
retina in detachment; but oO 
be seen only at the ju@ion of the light and red 


ing difference is seen when TA le retinal 


sarcoma, breaks will 


areas because of tl hce of folds in the latter. 
Tension. In thment of the retina the tension 
is usually belo Jormal. 
Hyperni®pia. In both detachment of the retina 


and sagra, the affected areas are more hyper- 

met Qe than the normal part of the fundus. If 
A The Car] F. Shepard Memorial Library 

ho) ILLINOIS COLLEGE OF OPTOMETRY 


Ò 3241 S. Michigan Avenue 


ae Chicago 16. Ilinois 
Y 6333 


46 OPHTHALMOSCOPY, RETINOSCOPY AND REFRACTION. 


unable to make a differential diagnosis between the 
two conditions by the appearance of the involved 
retinal vessels, the doubt can usually be easily cleared 
up by puncture of the sclera over the affected portion 
after cocainizing the eye. If the lesion proves to 
be a detachment, fluid will escape and the retina 
will be temporarily replaced in position as can be 
determined with the ophthalmoscope. Should it be 
sarcoma, there will be no change in position or 


size of the tumor. 


Fig. 7—Detachment of retina. Cross section, Pla le 


S 
Q Plate TV: 


1ypermetropia 


Figure 7 represents a cross sectio 


The student will note the elevation 
of the detached portion. If tl 

with the ophthalmoscope at Dia then at B with- 
out removing the ophthalaluscope from the eye, the 


raction is made 


difference in the refragppn will be easily measured. 
Elevation. WI measuring the refraction of 

two portions oe fundus, a refractive difference 

of 3 D. is eiiz? 

in level. «Oye student will shortly become adept at 
ow Re : 

ae the height of any elevations or depth of 

E 


+ 
ane 


ent to a difference of 1 millimeter 


essions he may meet. 
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Prognosis. Usually blindness. 

Treatment. Rest in bed, laxatives, sweats, potas- 
sium iodide, subconjunctival injections of 1 to 3 per 
cent. salt solution or 5 per cent. citrate of soda; draw 
off fluid by puncture, or trephine the sclera after 
laying back the conjunctiva and exposing it, after 
which the opening is closed with one or two sutures. 
Some competent ophthalmic surgeons are so un- 
favorable to treatment that they do not give any, 
and leave the patient without hope. 
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Retinitis pigmentos 


PLATE xO 
R 
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RETINITIS PIGMENTOSA. 


Plate V. The retinal vessels are normal and the 
scleral and choroidal rings are plainly visible. The 
background of the fundus is dark, and spots of pig- 
ment are noticed which are seen to be deposited on 
the retinal vessels. When the fundus is examined 
with the ophthalmoscope, the retinal vessels disappear 
first, when plus glasses are used, showing clearly 
that the spots are in the retina. 

There is no difference in the ophthalmoscopic 
pictures of retinitis pigmentosa and acquired syph- 
ilis; but the former always appears in childhood, 
showing itself symptomatically by complaint of the 
early onset of darkness toward the close of the day, 
even long before normal children note an ure 
of the illumination. This symptom alone Nine 


in a child is sufficient for a positive enosis of 
retinitis pigmentosa without the halmoscopic 
picture. External examination ot reveal any 
symptom of disease. > 


Fig. Bes pigmentosa. Cross section, Plate V. 


Figure SPepresents a cross section of Plate V. 
The student will note that the pigmented spots are 


A 4 
SN 
SY 


50 OPHTHALMOSCOPY, RETINOSCOPY AND REFRACTION. 


in front of the retinal vessels and can easily be dis- 
tinguished from choroidal pigment by measurement 
of the refraction of one or more of the spots and of 
an adjacent normal area with the ophthalmoscope 
as described on Plate IV. 

Prognosis. Blindness usually occurs about mid- 
dle life or a little later. 

Treatment. No treatment has as yet been found 
to be of benefit. However, errors of refraction 
should be corrected. 
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Luetic retinitis with ng QP 
PLATE VO 


ae 


O 
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LUETIC RETINITIS. 


Plate VI. This picture is produced in acquired 
syphilis; occurs only in adults and closely resembles 
retinitis pigmentosa. (Plate V.) 

The spots of pigment are plainly in front of the 
retinal vessels; whereas, if they were in the choroid, 
the vessels would be anterior to the spots. In 
observing the picture in the model, the spots will 
be seen after the arteries have disappeared when 
plus lenses are introduced into the aperture of the 
ophthalmoscope, thus showing the spots to be on the 
retina. The nerve head is oblong to represent 
astigmatism, but it does not have any relation to 


& 


lues. 


Fig. 9.—Luetic retinitis. Cross SS. Plate VI. 


Figure 9 represents a e section of Plate VI 
and is inserted to impreg@ppon the student's mind 
the location of the ge dhed spots. The student 
will recognize tha SN] not a difficult matter to 
determine their Cation with the ophthalmoscope, it 
being noted * Pether the spots or the vessels dis- 
appear aN we plus lenses are introduced into the 
ophtha cope. If the spots are seen after the 
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vessels have disappeared while increasing the plus, 
they must be in the retina; and if the spots disappear 
first they must be in the choroid. 

Prognosis. If active but without too much de- 
struction in the back of the eye, the process can often 
be arrested. If the lesion is old the same treatment 
should be tried, but with less hope of improvement. 

Treatment. If in a state of active inflammation, 
salvarsan or mercury and potassium iodide should 
be given; but if inactive, treatment of any kind is 
usually unsatisfactory. Errors of refraction if any, 
should, of course, be corrected. 
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Embolism central retinal 


PLATE VIRO 


OR 
o) 
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EMBOLISM OF THE CENTRAL ARTERY OF 
THE RETINA. 


Plate VII. The nerve head is blurred and there 
is a light area on its temporal side, covering the 
entire macular region, save for one small red spot. 
The patient gives a history of sudden loss of vision. 

Figure 10 represents a cross section of Plate VII. 
The student will note that there is no elevation of 
the fundus shown in the light area, as there would 
be if a tumor, exudate, or detachment of the retina 
were present. (See Plate IV and Fig. 7.) 


Sy 
Oy 


Fig. 10.—Embolism of central retinal arte Ss. 
section, Plate VII. x 
Prognosis. Blindness in q ted eye without 
any external manifestations. 
Treatment. . Massage @pracentesis and iodide of 
potassium have been 9 mended; but the results 
are usually a ry. 
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Retinitis e LO 


PLATE VIO 
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RETINITIS ALBUMINURICA. 


Plate VIII. The nerve head is not swollen as 
in choked disc, Plate XX, XXI, and XXII, Fig. 13; 
nor is it pushed back as in glaucoma, Plate XXIII 
and XXIV, Fig. 16, but is pale as in atrophy, Plate 
XVIII. The choroidal vessels, which are wider than 
those of the retina, can be seen through the latter 
and there are hemorrhagic spots scattered through- 
out the fundus. 

The principal lesion, which is described as a 
stellate picture commencing in the macular region, 
is typical of this disease, is well marked, and a diag- 
nosis can easily be made by anyone who has mastered 
the model and who can reflect the light into 4“ eye 


and illuminate its interior. < 

While this picture is particularly cal, most 
of the pictures of albuminuric retigiis are not so 
much so. The student should ex@yine the urine of 


any patient in whom the gare is not plain. 


Many diagnoses are thus n perfectly clear where 
only a slight lesion is for] in the macular region. 

Prognosis. Ve ug we. 

Treatment. ral treatment of nephritis but 
with no hope AC pstoring vision. The urine, tonsils, 
teeth, sinusgind the general system should be ex- 
amined he source of infection. 
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CHAPTER TRE 
DISEASES OF THE CHOROID. 


The eight following pictures fairly represent the 
diseases of the choroid. They should be carefully 
observed in the model and the refraction measured in 
order to be able to make the all important differentia- 
tion between excavations and elevations. 

If these eight pictures are carefully studied as 
described, very little trouble will be found in diag- 
nosing diseases of the choroid when an exagn tion 
of the patient is made; the author believ @iat more 
illustrations would only complicate Ce as 
designed for students and sen actitioners of 


medicine. 
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Coloboma of the choroi 


PLATE IX xO 
OR 
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COLOBOMA OF THE CHOROID. 


Plate IX. The scleral and choroidal rings are 
well marked. The whole fundus is a normal red save 
in the lower part which is white. The strongest plus 
glass with which the screen can be seen on the red 
part of the fundus would indicate the refraction at 
that part of it, and the same measurement of its 
white portion would indicate the refraction at that 
point. If the red or normal part of the fundus 
measured the same as the white it could only be a 
coloboma of the choroid. 

In this picture the choroid is congenitally ab- 
sent; the sclera is seen shining through the trans- 
parent retina; and the retinal vessels are sgQ ith 
a white sclera as a background. A cekboma of 
the iris is often found with a coloboma 1e choroid, 
and presents the picture of a He ess complete 
iridectomy. O 

The student is reminded measure the refrac- 
tion on the red part of tle, undus which is desig- 
nated as normal; and, y ¿Oyut removing his eye from 


the“ picture, to mea that of the white part of 


the fundus. O 
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Figure 11 represents a cross section of Plate IX. 
The student will contrast this picture with Fig. 7 
and Plates IV and X. Here there is no elevation 
above the normal, while in Fig. 12 the elevation 1s 
well marked. 


Fig. 11.—Coloboma of the choroid. Cross section, Plate IX. 
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Sarcoma of choroid 


PLATE xxO 
R 


ER 
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SARCOMA OF THE CHOROID. 


Plate X. The scleral and choroidal rings are 
well marked, extending all around the nerve head, 
the upper part of the fundus is red and the lower 
part light. The retinal arteries are seen to course 
over the red part of the fundus, where the choroid 
is giving the fundus its red color; as well as over the 
light part below, where there is something between 
the retina and the choroid. 

Hypermetropia. The sarcoma is always more 
hypermetropic than the red or normal part of the 
fundus. Compare with coloboma of the choroid 
(Plate IX), where there is a large light area in the 
fundus but which is not more hypermetropig\than 


NS 
Vessels in Sarcoma. There is a digg Frea in 
the retinal vessels at the junction the red and 
light areas such as is found oo of the 
retina (Plate IV). After the ¢ye 
to the sarcoma, there are no Qe such as are found 


in retinal detachment (P IV). 
Tension in Sarco Ly sarcoma is not caused 


the normal. 


s have passed on 


by low tension o eye, as in detachment of the 
tetina, as it sin 


grows into a readily displaced 
watery bodys he tension of the affected eye may 
either be mal or plus in the first stages of the 
disease sarcoma may become quite large without 
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producing increase of tension, but later it always 
causes plus tension. 

It is impossible to make a diagnosis of sarcoma 
of the choroid, without the ophthalmoscope, because 
the eye does not show any symptoms externally. It 
the vitreous and lens are clear the diagnosis is plain, 
especially with the use of the technique described for 
differential diagnosis under Detachment of the Retina 
Plate Lor 

Figure 12 is a cross section of Plate X showing 
the elevation of the sarcoma above the normal fundus. 


A, the elevation; B, the normal. 


Q 
Oy 


Fig. 12.—Sarcoma of the choroid. ci, Plate X. 


Prognosis. The SS recur in the eye 

socket or in some other Qróéxfi after enucleation. 
Treatment. The Q should be removed and 

with it as much S optic nerve as possible, fol- 


lowed by PN 


the eye or ved, all the structures of the orbit 
should be, removed. 


O 


tment. If the tissues around 


70 OPHTHALMOSCOPY, RETINOSCOPY AND REFRACTION. 


Posterior staphyloma with chorøídis. 


PLATE XI. xO 
Q 
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POSTERIOR STAPHYLOMA WITH CHOROIDITIS. 


Plate XI. The retinal vessels are normal, the 
scleral ring is very large, and the choroidal ring is 
well marked. There is a large, light, atrophic spot 
at the temporal side of the nerve head (posterior 
staphyloma); many white spots are scattered over 
the fundus, and the retinal vessels seem to run over 
them. 

The spots are all choroidal; and, if the patient 
is myopic, the retinal vessels could be seen only with 
a minus glass. The student is reminded that in Plates 
V and VI the pigmented spots were in front of the 
retinal vessels while in this picture the vessels are 
in front of the spots. In those plates thecMsions 
were in the retina; but in this picture tl@yYesion is 


Prognosis. Rarely good. xO 
Treatment. Glasses shou prescribed if 
necessary, but local o the eye is useless. 


in the choroid. 


S should be examined; 
that is indicated should 
always be given, han © in mind the effects of lues 


upon the eye. cO 


The urine, tonsils and E 
and any general treat 
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Disseminated choroiditi 


| PLATE xO 
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DISSEMINATED CHOROIDITIS. 


Plate XII. The scleral and choroidal rings are 
well marked and the nerve head is not swollen as in 
choked disc (Plates XX and XXI, Figs. 13 and 14); 
nor cupped as in glaucoma (Plates XXIII and 
XXIV, Figs. 16 and 17). The retinal vessels are 
normal. The only pathologic lesions present are the 
atrophic spots in the choroid. 

The sclera can be seen shining through the red 
choroid and the retinal vessels run over the atrophic 
spots. 

Vision. The reduction of vision dependsyupon 
the location of the lesion in the ‘choroid az N re- 
fraction of the eye. As long as the m r region 
remains free from disease an E may be 
expected to be retained. 

Prognosis. Grave, 1f mg 

Treatment. ConstitutioniDtreatment, eliminating 
or treating diseased E sinuses, or lues; 


and correction of erg 
L 
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involved. 


refraction. 
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Rupture of choroid. 


PLATE ES 
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RUPTURE OF CHOROID. 


Plate XIII. The retinal vessels and the nerve 
head are normal. There is an atrophic spot with a 
pigmented border at the temporal side of the fundus. 

A diagnosis of rupture of the choroid, impossible 
at the time of injury because of hemorrhage into 
the vitreous, is made later from the ophthalmoscopic 
picture together with the history of injury. 

Vision. Loss of vision depends upon the extent 
of the injury and the location of the rupture. If it 
be on the temporal side, the loss of central vision 
will naturally be greater than would occur if the 
rupture were in some other part of the fundus. 

Prognosis. Depends upon the locatio © the 
rupture; the nearer the macula the less fayGhable the 
prognosis. S 

Treatment. At the time of neh drops of 
1 per cent. solution of atropin(s) hate should be 
dropped into the eye three ti a day together with 
such other treatment as øæş indicated. Potassium 
iodide and eliminatives indicated for absorption. 
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Central choroiditis. 


PEATE xIxÓO 
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CENTRAL CHOROIDITIS. 


Plate XIV. The lesion represented here is an 
extensive choroiditis. It occupies the entire macular 
region; and it would be impossible for anyone to 
make a mistake in diagnosis, providing he had a 
working knowledge of the ophthalmoscope. 

Such a lesion could be the result of trauma or 
any disease that would produce a choroiditis 

Prognosis. Bad as regards vision. gS 


Treatment. None. & 
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| Central choroiditis SS 
| PLATE X O) 

| $ 
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CENTRAL CHOROIDITIS. 


Plate XV. The scleral and choroidal rings are 
well marked and the retinal vessels and nerve head 
are normal. Three small white spots are seen on 
the temporal side of the fundus in the macular region. 
A diagnosis of central choroiditis can be made be- 
cause spots in this region, either pigmented or 
atrophic, are always the result of central choroiditis. 

The fovea centralis is often very well marked, 
but it is single and could not be mistaken for central 
choroiditis. 

Vision. If the vision is normal there couldinot 
be a central choroiditis; but if the vision is ced, 
a slight change in the macular region SN be the 
cause of it. 

Prognosis. The loss of visio iy perman- 
ent unless a specific cause is fhr intand treated. 

Treatment. Entirely cons Nion always elim- 
inating or caring for teega bnsils, sinuses or lues. 


NZ 
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INJURY. 


Plate XVI. This picture is that of a perfectly 
normal fundus, save that a piece of steel has pene- 
trated the eye, becoming embedded in the sclera and 
is surrounded by blood. 

A lesion in this location is not ordinarily as 
grave as if 1t were nearer the macula and produced 
by disease (Plates XIV and XV); but in this case, 
the prognosis is very grave because of the lesion 
having been produced by a foreign body, which has 
been retained within the eyeball. 

Prognosis. Grave. 

Treatment.. Remove the steel with the giant 
magnet, if the injury is recent, and treat as in- 
jury of the eyeball, providing the eye ha omise 
of vision; sulphate of atropin 1 per ceò 2 drops 
in the eye three times a day. If ae is of long 
standing and the eye is blind it s be enucleated. 
X-ray examination should be st made in all cases 
and the foreign body localizeWH 

It is not the purpos the author to describe 
the treatment of inju the eyes; but it is always 
good practice toyrkDove eyes that are blind and 
irritated, E e danger to the fellow eye is 
all importan 

S 
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CHAPTERS, 
DISEASES OF THE OPTIC NERVE. 


The following six colored plates studied with 
model, together with a consideration of the field of 
vision, will give the student or practitioner a good 
practical working knowledge of diseases of the optic 
nerve. Diseases of the optic nerve can often be 
diagnosed only by study of the field of vision in con- 
junction with ophthalmoscopy. 

More pictures than are here describe Sais 
have a tendency to confuse the studer d com- 
plicate the subject. xC 

A discussion of the method os a field will 
be given on page 104. q 

O 
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Glaucoma with atrophy: 


PLATE XVIRS 
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ATROPHY OF THE OPTIC NERVE WITH 
GLAUCOMA. 

Plate XVII. The scleral and choroidal rings are 
well marked but there is a decided difference in the 
size Of the retinal vessels. While the veins are 
normal, the arteries are noted to be small and thread- 
like. This condition alone would justify a diagnosis 
of optic atrophy; but, in order to be absolutely cer- 
tain, the field should be taken in each eye if enough 
vision remains to make it possible, 

This plate also presents a picture of glaucoma, 
(which condition will be taken up in a separate 
chapter), the cupping of the nerve head being shown 
by the apparent dipping down of the retinal € sels 
at its margins and proved positively by megment 
of the refraction as described under einen of 
Hie* retina..uPldte ot.) xO 

Prognosis. Of optic atrophy, re. For glau- 
coma, see page 99, 

Treatment. Atrophy-salyfedan or mercury and 
potassium iodide may b ied; but, if a positive 
diagnosis of LA e made, treatment is 
usually useless. oP Se is recommended by some. 

a 


For E ee page 99, 


s 
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Optic atrophy. 


PLATE ‘oe 
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OPTIC ATROPHY. 


Plate XVIII. The student has been cautioned 
regarding the color of the optic nerve in atrophy; 
but in this picture the patient is blind which pre- 
vents taking the field and the diagnosis must be 
made from the white disc and threadlike arteries. 
The veins are normal in size. 

Field. If the patient can see well enough to 
permit the taking of the field, it should always be 
done in each eye. When a concentrically contracted 
field is found the student can be sure of his diag- 
nosis no matter what the ophthalmoscopic findings 
may be. This rule should be remembered. 

Arteries. If the arteries are threadlik oy the 
veins normal, as in Plate XVII, a A of 


atrophy can be made positively witho taking the 
field; but it is wise to do so in all gs cases. 
Prognosis. Very grave; KS) usually totally 
destroyed in time. 
Treatment. Salvar O Qer cury and potassium 


iodide may be tr ied. ¡Oyhnia is recommended, but 


treatment is usually ¿e avail. 
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Opaque nerve fibers. 
PENRE DES S 
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OPAQUE NERVE FIBERS. 


Plate XIX. This picture is shown in order to 
describe opaque nerve fibers, which while of no signi- 
ficance should be recognized when seen, so that they 
should not be mistaken for some pathologic condition. 

The white opaque nerve fibers usually follow the 
principal retinal arteries. This is a normal condi- 
tion of the fundus of rabbits and is not infrequently 
met with in man. 

In the human eye, however, so typical a Acture 
as is here shown is not frequently obseryads ‘more 
often the condition is present only 1 e or two 
areas adjacent to the nerve head we the vessels 


are covered by the opaque neryo fęs. 


S 


| 
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CHOKED DISC. 


Plate XX. The nerve head is swollen and the 
diagnosis can be made positively because, when the 
fundus is examined, the refraction is found to be 


higher at the nerve head than away from it. 


HYPERMETROPIC NERVE. 


The student is cautioned to measure the refrac- 
tion of the fundus in all cases at about one diameter 
of the nerve head from the nerve; and when this is 
done, to measure it at the edge of the nerve head. 
If the latter be more hypermetropic than the other 
parts of the fundus, a diagnosis of choked didc may 
be positively made. XS 

It is important that the practitione G. a diag- 
nosis of choked disc early because {O} then usually 
amenable to treatment; and, OR treated, 
optic atrophy and blindnes& ñ y follow. If the 
choked disc is only in onDbye the cause may be 
found in the sinuses; if in both eyes the cause 


must be looked ONG cranial cavity. 


O 
XO 
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Figure 13 represents a cross section of Plate XX. 
The swelling of the nerve head can be readily seen. 


Fig. 13.—Choked disc. Cross section, Plate XX. 


Prognosis. Favorable, unless from malignant 
tumor of the brain. 

Treatment. If the condition is unilateral, which 
rarely occurs, very often appropriate sinus treatment 
will effect a cure. If bilateral and due to tumor of 
the hypophysis, the gland should be removed. Usu- 
ally, however, the treatment offering tha greatest 
hope of benefit is the administration o 3o or 
mercury with large doses of potassi iodide. 
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Neuroretinitis. 
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PLATE QQ 
K 
Se 
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NEURORETINITIS. 


Plate XXI. The only difference between this 
picture and Plate XX, is the twisting of the retinal 
vessels and more swelling of the optic nerve. The 
nerve head is swollen and the retinal vessels are 
tortuous. The diagnosis is that of a lesion both of 
the optic nerve and the retina (neuroretinitis). 


Fig. 14.—Neuroretinitis. Cross section, Plate ES 


Figure 14 represents a cross se of Plate 
XXI. The diagnosis is readily X om the swell- 
of the retinal 


ing of the nerve and the ¿O 
vessels. 
Prognosis. Is the sangp,as in Plate XX. 
Treatment. Is thes as in Plate XX. 
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© 
Papillitis Hemorrhagi & 
PLATE RY 
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PAPILLITIS HEMORRHAGICA. 


Plate XXII. The nerve head is swollen, the 
retinal vessels are twisted, as in Plate X XI, and the 
fundus is studded with hemorrhages some of which 
are lighter than others, indicating their more recent 


occurrence. 


Fig. 15.—Papillitis hemorrhagica. Cross section, Plate XXN. 


Figure 15 represents a cross sectiongyy Plate 
Xe the. media sare“ clear: a ahmrosis can 
readily be made and the amount o&QMelling of the 
nerve can be readily mean ooy h the ophthal- 


moscope. 
Prognosis. Is the same Q in Plate XX, 
Treatment. Is the s as im Plate XX. 


98 


OPHTHALMOSCOPY, RETINOSCOPY AND REFRACTION. 2 


Glaucoma. ~ 


PEATE GS S 


AO 


S 
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GLAUCOMA. 


Plate XXIII. The retinal vessels are normal in 
size but they do not emerge from the center of the 
nerve as in normal eyes (Plates I and II), but seem 
to stop and disappear at the edge of the nerve head. 

If the eye is refracted, the bottom of the cup 
or center of the nerve head will be found to be 
more myopic than the surrounding fundus. The 
arteries may pulsate and the field is usually con- 
tracted and to the nasal side. 

In such a case the tension may be high, the 
cornea anesthetic, the anterior chamber hazy and 
shallow, the lens clear, the vitreous clear, byt the 
ophthalmoscope discloses this typical pie r 


glaucoma. < 


S~ 


Fig. 16.—Glaucoma. I section, Plate XXIII. 


Figure LOSIS N NCES section of Plate XXIII; 
thete ds a pus ha: of the nerve head. The 
excavation c Oe readily measured as an elevation 
was meast ROM the other plates. The difference 
in “RS between the normal part of the fundus 

N 
S, 
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and the bottom of the depression will represent the 
depth of the cupping. 

Prognosis.  Guarded—see page 141. 

Treatment. See page 141. Remove or treat 


teeth, tonsils, sinuses and treat lues. 
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Hemorrhagic ac ¿$ 
PEATE XX ~Q 
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HEMORRHAGIC GLAUCOMA. 


Plate XXIV. The retinal vessels are normal in 

| size but do not emerge from the center of the optic 

nerve as in normal eyes. (Plates [ and II.) They 

appear to stop at, and dip back from the edge of the 

optic. merye (Plate XXD oo The center, ol the 

optic nerve is more myopic than the normal part of 

$ the fundus and hemorrhages can be seen, some dark 
and some light, the latter beine more recent. 


Fig. 17 —Hemorrhagic glaucoma. Cross win QS XXIV. 


Figure 17 represents a cros tion of Plate 
XXIV; the cupping can be ray measured as in 
| Plate XXIIL K 


Prognosis. Grave. as 141. 


Treatment. See gS 


teeth, tonsils, sinusal lues. 
| 3 
O 
O 
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CHAPTER VE. 
FIELD OF VISION. 


The field of vision must be studied in connecticn 
with ophthalmoscopy, because some diseases of the 
fundus, that at first seem obscure, are made per- 
fectly clear when the field is considered; and there 
are some diseases that are impossible to diagnose 
without the taking of the field. 

Without a Perimeter. The first thing to do in 
taking the field without a perimeter is to take a 
small piece of paper, one-quarter of an inck square, 
red on one side and white on the othe] ld this 
in front of the patient, inserted bet the points 
of a pen (Fig. 18) and see if he color blind. 

Central Scotoma for Red. examiner rotates 
the penholder and the red KON lite are alternated. 
When the patient looks (Mytctly at the paper he is 
instructed to cover S and look into the ex- 


aminer’s eye ES) 


not appear red Men placed in his direct vision, or 


ther. If the red color does 


between the exAminer’s eye and that of the patient, 
and apo red when the red paper is moved 


away ¡em the center of his field, he has a central 


S a for red. 


S (104) 
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TREATMENT. Remove the cause, which is usually 
abuse of alcohol or tobacco, and give eliminatives and 
Mo grain sulphate of strychnine q.t. d. | 

If “there is no central 'scotoma stor red. next 


Fig. ES E for colors. 


determine the SS e fields for the various 
colors by comparisoD) With your own. 

To test the Nght eye, the patient is placed in 
such a positi 2hat his eyes will be on a level with 
the exami eyes and the light from the window 


falls oly on his right and on the examiner’s 


v 
X$ 
S 
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left side. “The examiner’s right and the patient’s 
left eye should be closed and both should look steadily 
at the pupil of the other. (Fig. 19.) The positions 


Fig. 19.—Taking & without perimeter. 


are reversed for a ot E E eyes 


order that pro S mination may be obtained. 
PEPO Examiner's and Patients Fields. 
Fig l AQX of paper, red on both sides and Y 


inch in Ce is now inserted into the pen. This 
pape ould be moved in a plane midway between 


Qaminer s eye and that of the patient, the ex- 


Sa 
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aminer and patient looking into each other's eyes. 

Both should see the paper and distinguish its color 

about the same time if each has normal fields. 
This can be done with white as well as with all 


the colors; and, if the field is carefully taken, the 


Fig. 20.—Perimeter (Meyrowitz). Fig. ¿Sine (Riggs). 


student will be able to detect ay Teviation from the 
normal. ; O 

With Perimeter. If Se field seems suspicious 
with this examinatign@ 
perimeter (Figs. ere 
CHigi 22): 


A O f abnormal fields, that are typical 
ions in which they are found, are in- 


of the Kh 
CESS the consideration of the student; and, in 


hould be taken with the 
d 21) or with the campimeter 


Y 
SY 
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E. MEYRONITZI 


caza 


WA 


Fig. 22,—Campimete & 
xO 


+ 
Fig. 23Na field (Jennings). Fig. 24.—The field of vision in 
as O glaucoma. Left eye. Peripheral 
ÍN contraction especially on the nasal 
Y side (May). 
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order that he may properly appreciate them, a normal 
} field is shown. 

The student will note especially the extent of the 
individual fields tested for the various primary colors. 
All of which were tested with discs Y inch in 
diameter. | 

Glaucoma. The field is contracted below and to 
the nasal side. 

For Prognosis and Treatment, see page 141. 


Fig. 25.—Field of vision of the right eye in xQ of optic-nerve 
atrophy. The white field is slightly cot Qi the color fields 
markedly restricted (de Schweinits). 

Optic Atrophy. The felQís concentrically con- 
tracted for white and Gs 

PROGNOSIS. Gran 

TREATMENT. m} "cury and iodide of potassium 
should be givenWw trial. Strychnia is also recom- 

mended. i) 

HemieQopsia Figs. *26-and 27: The telds ate 
entir Ni off on one side. 
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Fields in right homonymous hemianopsia. 
Proenosis. Fields usually remain unchanged. 
TREATMENT. If specific, salvarsan, mercury and 


Figs. 26 and 27.—Homonymous hemianopsia (Schweigger). 


iodide of potassium are given. If in elderly patients 
and of unknown cause, give 15 grains of the latter 


four times daily. 
NS 
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Fig. 28. Ely toxic amblyopia (Fuchs). 


Retrobulbga Weuritis: Toxic Amblyopia. There is 
a spot in Gy center of the field where the patient 
cannot “ognize the color of a small piece of red 


pap entral scotoma for red. 


We in retrobulbar neuritis (Fig. 28). 
Y 
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Procnosis. Good if treated early. 

TREATMENT. Remove the cause, which is usu- 
ally abuse of tobacco or alcohol or both, and give 
strychnia per mouth or hypodermically. 

Hysteria. The fields overlap, that is, the green, 
which usually lies wholly within that for the red, 
is found to be larger and overlapping it in places. 


It also changes at different examinations or even 


Figs. 29 and 30.—Field in hysteria. Q 


when successively taken at the same gig. When 


the field is being taken, even One done, it 
will appear to change. The fotlo\thg two very dif- 
ferent fields were secured Q% careful Operator 
within an hour on a Ee a well authenticated 
diagnosis of hysteria, ~@ 

Field in Hysterie Fig. 29.) Field in the same 
case one hour le (Brears0). Sueh a ‘variation 
would not oce§O in other diseases, and the general 
practition ould understand this important con- 


dition. QQ 
O 
O 
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Procnosis. Good. However, the patient will 
often complain that the vision is much impaired or 
even sometimes claim nearly complete blindness. 

TREATMENT. Prescribe the proper glasses for 


Fig Oblique illumination. 


the correction any refractive error found, and 
give the féxefal treatment indicated for this con- 
dition, GJome placebo may be dropped into the eyes 
aS i@ stance, sodii biboratis, gr. v. to oz. j, one 


SS every three hours. 
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CHAPTER VII. 
DIRECT AND INDIRECT OPHTHALMOSCOPY. 


Systematic Eye Examination. When the student 
has mastered the schematic eye, he will be prepared 
to examine a patient; but it is unwise to attempt to 
do so until he finds the schematic eye easy to ex- 
amine, even with a small pupil, and has mastered 
the technique of oblique illumination which he will 
find useful in all cases, as well as ophthalmoscopy. 

OBLIQUE ILLUMINATION. A condensing lens is 
used in indirect ophthalmoscopy. Illumination of 
the part under inspection is made by meang\of a 
strong convex lens. By this means, the ill ies 
is markedly increased and minute detaj re made 
visible. This method of Sao lways used 
in searching for foreign bodies ON in the cornea. 

Licut. The source of oe n be from a gas, 
kerosene,. candle or electricQy&ht, with a frosted 
globe, or the light from a@yindow. The condensing 
lens used in connecti indirect ophthalmoscopy 
can be used for co Soe the rays of light. 

Indirect Ophthglmoscopy. When practicing in- 
direct ophthafDscopy (Fig. 32), the patient is re- 
quested „t k beyond the student’s right ear when 


the righ eye is examined, or left ear if the left eye 
8 
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is examined; the light is reflected into the eye from a 
distance of about twenty inches with the mirror of 
the ophthalmoscope tilted towards the light in the 
same manner as in the study of the schematic eye. 


Fig. 32 Pylirect ophthalmoscopy. 
AI, Ns ced inst 


a+ 20 Bie ve used for bifocal examination — is 
ienes in front of the patient’s eye, when 


he ophthalmoscope and 


held two 
an ine A picture of the fundus will be seen in 
SI the + 20D. lens. The whole fundus can 

studied in this manner and all parts of it can be 


Ap 
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brought into view by moving the + 20 D. lens from 
side to side and up and down. 

The indirect method is usually employed when 
the eyes of children are to be examined, when the 


Fig. 33.—Direct opht Agpscopy. First position. 


patient has lost the SS of one eye, and in all other 
cases where “Ors method cannot be employed. 

Direct Ophthafmoscopy. First Position. Figure 
33 represe 4 he correct first position of observer 
and is erved in practicing direct ophthalmoscopy. 
The SS) rules are to be observed as when the 
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model is being used. To examine the right eye, the 
light is placed on the patient’s right side on a level 
with his eye. 

POSITION. OF OBSERVER. When the right eye is 
to be examined the observer sits in front and to the 
right on a revolving stool that has been adjusted to 
the proper height. Before beginning the ophthalmo- 
scopic examination, the patient is instructed to look 
across the room at some fixed point and is also told 
to close both eyes if the observer should get in front 
of him, thus keeping him from seeing the object 
selected. The student will soon learn to keep his 
head out of the patient’s line of vision and will readily 
acquire a good position for examination. 

The patient will always keep his gy and 
in one position if he has something), r the un- 
observed eye to look at; and he Kria always be 
instructed to look at some se 1 spot before be- 
ginning the ophthalmoscopi mination. The mir- 
ror of the do tilted towards the light 
which is now as 
tion. As soon as 
the pupil will ar red and the approach to the 


to the eye under examina- 


ight is reflected into the eye, 


second posjffowis begun. 

Secopp Position. Figure 34 represents the 
secon position for direct ophthalmoscopy. The 
KA approaches the patient from the first position 
N comes as close to the observed eye as possible 


oS 
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without losing the red reflex. The student must 
keep both of his eyes open and relax his accommoda- 
tion as much as possible by looking into the distance. 
If the refraction of the eye is normal or hyper- 


Fig. 34.—Direct SG og ee Second position. 


metropic, the studext@pi¥ readily observe the retinal 
vessels and TO then the first thing to be 
done before lose sight of them is to refract the 
eye. Lt th <Q be myopic the details of the fundus 
can be Pe 

YV 

S, 


only with minus glasses. 
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LIGHT STREAKS OR WHITE LINES. It is essential 
to get an ophthalmoscopic picture that is not ex- 
aggerated; and to do this the student must refract 
the eye as he begins his ophthalmoscopic examination 
by looking through the aperture of the instrument. 
If the light streaks on the retinal vessels can be 
seen with the ophthalmoscope in this manner, the 
eye is either normal or hypermetropic. 

The student should now add + 1 D. to his oph- 
thalmoscope; and, if the white lines on the arteries 
disappear, he will know he is dealing with a normal 
eye; but, if they can be seen with a+ 1D., he will 
know he is dealing with a hypermetropic eye and 
must put on stronger plus lenses until the white lines 
disappear. The strongest plus glass eee the 


light streaks or white lines on the retir sels can 
be seen at all, will represent the a nt of hyper- 
metropia. O 


If the eye is myopic, O est minus glass 
with which the white de n the retinal vessels 
can be seen at all wil€Qfepresent the amount of 
myopia. Q 
With these worries in’ mind at all times, the 
student can a detect elevations and excavations 
in the funds) and, when this is done, he will be 
quite wefDprepared to make diagnoses of gross 
paths c lesions. He will be able to diagnose a 
S Ne of the nerve head, a cupping of it, or an 
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elevation of any part of the fundus. He will also be 
able to tell whether spots, either white or black, are 
situated in the retina, in front of the retinal vessels, 
or in the choroid—back of them. 

The student must observe the eye at close range 
which means that he should get as close to it as 
possible. 

Description of the Human Fundus. ‘The picture 
of the human fundus cannot be described because of 
the great variations in its color. The student will 
observe the same general normal points as he did 
in the pictures in the schematic eye. He will ob- 
serve the optic nerve with the retinal vessels emerg- 
ing from the center of it and passing across the 
fundus. If the retinal vessels all stop abruptly at 
the edge of the disc, it is a picture of oma 
which the student learned to recognize 1 schema- 
tic eye. (Plate XXIII.) 

If the retinal vessels are tor xO a picture of 
retinitis will be recognized ¿QQ learned in the 
study of the model. (Por and XXIL) If 
the nerve head is mog@yhypermetropic than the 
normal part of the f s the student knows he is 
dealing with a ca N choked disc: “CPig 132) AN 
this he has aG in the examination of the sche- 
mati eyes O 

If SS a of the fundus are much lighter 


in QU 
oh 


aan others, and if it is higher at the light 
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places than at other portions, the observer will at 
once be suspicious of either detachment of the retina, 
an exudate, or sarcoma of the choroid. The student 
is referred to the description of these two pictures. 
(Plates IV and X, Fig. 12) which are the same 
as the pictures of the same lesion in the human 
fundus. 

If the student has mastered the schematic eye, 
he will experience no more trouble in making diag- 


noses of diseases of the interior of the eye than he 
will in making diagnoses of external diseases. Many 
doctors take the schematic eye too lightly and want 
to practice on patients before they have mastered it. 
Too great stress cannot be placed upon the thorough 
study of the schematic eye. NN 

Ophthalmoscopy will be simplified Vid human 
eye is not studied until the student+kMT examine the 
schematic eye without any effag{)*If he will then 
begin work on patients, he Sr little difficulty in 
getting a good view of tł dus. 

The cases that appe obscure to a beginner in 
ophthalmoscopy us are so because of his in- 
ability to illumį Ed. interior of the eye and see 
| the pictures No can be seen, diagnosis will be 


made T er interesting. If diagnosis of dis- 


eases O H interior of the eye is to be made simple, 
there only one way to do it and that is to make 
ONN almoscopy easy. This can only be done by 
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becoming master of the ophthalmoscope upon the 
model. 

Retinal Arteries Instead of Screen. The student 
will have the retinal vessel to deal with in the human 
eye, and he will have lost the screen, which he has 
been examining in the schematic eye. He will now 
substitute the white streaks on the retinal arteries 
for the screen and examine the human eye in the 
same manner as.he did when dealing with the model. 

The same two rules to remember. First, the 
strongest plus lens with which he can see the white 
streaks on the retinal arteries at all will measure 
the hypermetropia. Second, the weakest minus glass 
with which he can see the white streaks on the retinal 
arteries at all will measure the myopia. Ke two 
rules must be remembered. 

Distance of Examiner From Patient e exam- 
iner should get as close as o the eye to 
be examined and at the same tit lose his light. 
The patient's eyes should ve Gi in the same 


manner and the same two jes observed as in the 


examination of the schegfgpic eye. 

Where Should t D Look.’ It-is of -the 
greatest n the patient be told to look 
at some point oNJhe opposite side of the room. If 
the patient ND at this point and the observer sits 


at the S d not in front of him, the patient will 
hold NS re perfectly quiet. 
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If the observer gets in front of the patient and 
prevents him from seeing the object given him to 
look at, the eye that is being observed will move 
and the student will have difficulty in examining it; 
but as long as the patient has a fixed point to ob- 
serve with the eye that is not being examined there 
will be no difficulty. 

A beginner in ophthalmoscopy should have the 
patient look at some object on the opposite wall 
and instruct him to shut both of his eyes and keep 
them shut, if the observer’s head should obstruct his 
vision and keep him from seeing the object. In this 
manner the student will soon acquire an easy and 
correct position for the examination of an eye with 
the ophthalmoscope. A 

Where Should the Examiner Loo rhe exam- 
iner should keep both eyes open imagine the 
picture he is examining to be KOAity or more feet 
from him. He will in this r learn to relax his 
accommodation. 

Accommodation. TRD is a ereat bugbear to a 
beginner. He beco confused and thinks he must 
be accurate in K@measurements in order to be able 
to make diaes of pathologic lesions. On the 
contrary, the/principal thing necessary is to be able 
to TEC De elevations and excavations in the back 


ble to measure the refraction at some normal 


ES he eye. To do this, it is imperative that he 
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point, and afterward to measure it at the abnormal 
part without removing his eye from the ophthal- 
moscope or changing his position. 

If the student makes a mistake in measuring the 
normal part of the fundus, he very likely will make 
the same error in measuring the abnormal part. 
The only necessary thing to know is the difference 
between the two points, and he will soon find this 
not at all difficult. 

For instance, if the student is examining a swol- 
len nerve, he first measures the refraction of a 
normal part of the fundus, usually about one diameter 
of the nerve head from it; he then measures that of 
the head of the nerve and the difference noted will 


represent the swelling of the nerve head. 
If the normal part of the fundus as Gres 
by the student is + 3 D. and the nerve Apo). 


(Fig. 14), he will have 6 D. swellit f he made 
a mistake and had measured the Q X’ part of the 
fundus + 6 D., he would have Q the same error 
at the nerve head and meast ta 120.1 Phe 
difference would be the s@e and in either case he 
would have 6 D. or co Dillimeters of swelling of 
the nerve head. - elevations would be meas- 
ured mía similaK nfanner. 

Examinatigepf Normal Eyes. The student should 
examine, ge@hany normal eyes as possible because 


there QO better practice with the ophthalmoscope. 
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The principal thing for a beginner to do, when mak- 
ing an ophthalmoscopic examination is to measure 
the refraction. 

He should first find the vessels in the fundus and 
then look for the light streaks on the retinal arteries 
and practice adding plus lenses in his ophthalmoscope 
until they disappear. 

If he cannot see the light streaks on the retinal 
arteries and must put on minus lenses to bring them 
out, he is dealine with myopic eyes. He should 
practice putting on minus lenses to bring out the 
light streak on the retinal arteries remembering that 
the weakest one with which this can be done is the 
measure of the myopia. 

If the student will measure the refyaction in 
e able to 


his is accom- 


every eye he examines, he will so 


recognize a normal fundus; and, w 
plished, there will be very aS ible in detecting 
existing lesions. 

Elevations and exca s can easily be meas- 
ured when the Be ae the interior of 
the eye and can me Gre the normal fundus. When 
this is accomplisjt7a choked disc, a elaucoma, a 
detached re KO) an albuminuric retinitis, or a sar- 
coma of the#horoid will be very simple matters to 
diagnos 


ecessary to Remember Pictures. It will not 


RNeessary to remember the picture of a lesion 
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as seen with the ophthalmoscope, but rather to know 
when a fundus is normal; and, if abnormal, to be 
able to point out the abnormal points. 

Color of the Fundus. The general backeround 
of the fundus is red but it may be very dark or it 
may be very light red. The retina is a transparent 
membrane and the color of the fundus is produced 
by the vascular choroid. 

The normal nerve head sometimes appears red, 
or hyperemic, and sometimes light, or anemic. If 
the patient has normal vision, the student should not 
pay much attention to the color of the optic nerve; 
but if the vision is poor, it should be studied care- 
fully. (Page 104.) 

Optic Atrophy. In atrophy of the optic«krve, 
the nerve head is white or gray; but tl SQudent 
should never depend upon the color rhe nerve 
head alone. xO 

If he is suspicious of opti Qophy, the field 
should be taken if the patient&ha enough vision to 
make this possible. If the. patient is not blind, the 
student can note the c of the nerve head; but 
he can make a eee of atrophy of the optic 
nerve by taking nO held of vision long before he 
could be sure of‘sfich a diagnosis with the ophthal- 
moscope. NA of both eyes should be taken if the 
patient ufficient vision; but if one eye is blind, 
the eXNWÍ the good one should be taken. 


CHAPTER VIIL 
SYSTEMATIC EXAMINATION OF THE EYE. 


It would be impossible to make a systematic ex- 
amination of the eye without a working knowledge 
of the ophthalmoscope; but even while we can make 
use of this small, inexpensive and important instru- 


ment, we have not as yet described any systematic 


method of examination without the careful following 


of which many important. things would be over- 
looked. This systematic examination should be 
commenced from the front and proceed backward 


by certain definitely fixed steps. o 
First Step: Inspection. (Fig. 3) S spection 


should cover all that can be see 


#thout instru- 
ments; and a good light, Fig. $639 is indispensable. 
The cornea is the first Pon from front 
backwards. It is the so 


tions coming under the @te of general practitioners 


ereat many eye affec- 


and should always 1 re a very careful examination 
for foreign boda Ke ers and opacities. 

The an ©) Sat should be examined for 
opacities, on iris and pupil should be examined 
togethehO 

s pupil should dilate when covered or pro- 

from the light, and contract to the light when 
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Fig. 35a.—Lamp for examination of the eye. 
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uncovered or when a light is reflected into the eye. 
After the anterior part of the eyeball has been in- 
spected and the tension noted (Figs. 37 and 41), 
the lower lid should be drawn down; the conjunctiva 


Fig. upon the lachrymal sac. 
is then inspecto tl 
(Fig. 36.) Ce 


he lachrymal sac pressed upon. 
If pu pressed out of the lachrymal sac, a 
diagn f dacryocystitis will be made (Fig. 36). 
SU lid should be everted for examination by 
AN ing it downward and away from the eye and 


SA 


SS e A A PP PP e 


ppe I mn — 


O 


SYSTEMATIC EXAMINATION OF THE EYE. 129 


turning it over a pencil. The motility of the eyes 
can be observed by having the patient look up, down, 
right and left. If a diagnosis has not as yet been 
arrived at, the vision should be taken and a careful 
manifest refraction made. 

Many doctors are satisfied with an examination 
less accurate than has been described; but those who 
can use the ophthalmoscope realize that a systematic 
examination has only been begun and that what is 
to follow, while not difficult, is of very great impor- 
tance. 

Second Step. The patient is now taken to the 
dark room, and, with a +20 D. lens that accom- 
panies the ophthalmoscope, the light is condensed 
into the eye and the cornea, anterior chamber, y iris, 
pupil and lens are again inspected; if Ken 
of the trouble be not determined, the d step 
should be begun. O 

Third Step. The eye has ng ¿Qe examined 
from front backwards to the 1 Ke) we are ready 
for the most interesting and X part of an 
examination of the eyes, {@ use of the ophthalmo- 
scope. The first stry to be examined in the 
third step is the len NFhis is done with the + 16 D. 
of the smaller dis) rotated to position behind the 
aperture of thé nstrument. 

When ophthalmoscope is 2% inches from 
the pags eye it will be in focus and any opacity 
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in the cornea, anterior chamber or lens will appear 
black, because they are opaque. A scar on the 
cornea that appears white by direct inspection will 
appear black like a piece of steel when seen with 
the ophthalmoscope. 

Incipient Cataract. Beginning opacities of the 
lens can be readily diagnosed with the ophthalmo- 
scope. 

If an opacity of the lens is found in a person 
over forty, that is not congenital or caused by 
an injury, the probability of beginning cataract 
will be strong enough to warrant an examination of 
the urine. If the urine is found negative, and 
the vision not less than 2% a deep subconjunctival 
injection of 20 drops of 1: 4000 cyanid y mercury 
is indicated, after cocainizing and O 20 drops 


of a 2 per cent. solution of HY 
De expected. Re- 


rision is less 
than 2%40, a good result cans) 
ferring a patient with | ing cataract to an 
oculist is suggested. 

Fourth Step. TheQkamination of the vitreous 
is made by oe light into the eye from the 


AS distance of two feet from the 
eye, and | Dino the illuminated eye through the 
aperture 8 D. at closer range. The patient 1s 


instr ee to look up, then down, right and left; 


SS vitreous is diseased, black opacities may be 


floating in it and a diagnosis of uveitis will be 


SYSTEMATIC EXAMINATION OF THE EYE. 131 


made. If the vitreous is clear the next step in the 
systematic examination should be made. 

Fifth Step. The eye has now been examined 
from the front backwards to and including the vit- 
reous. The examination of the fundus should never 
be attempted until a systematic examination of every 
structure in front of the retina has been made. If 
this rule is observed, few mistakes in diagnosis of 
what is to follow will occur. 

The observer should now place himself in the 
same position relative to the eye as was described 
in Fig. 33; and, when in position, should instruct his 
patient to look at some point or spot on the op- 
posite wall. Tell him that you will not obstruct 
the view of his object, and that if your he should 
get in his light, he must close both eyes ~~ keep 
them closed until you tell him to open nm. In this 
manner one soon learns to take < Kow position 
for ophthalmoscopy. Q 

RED REFLEX. -The mirror Sef the ophthalmoscope 
is now tilted toward the li 3 Qynich is reflected into 
the eye at a distance of ut two feet. As soon as 
the student reflects ight into the pupil, the red 
glow is seen C approaches the eye as quickly 
as possible, va it allowing the light to get out of 
the pupil. E. 34.) 

S The student, while approaching 


the nd throughout the examination, keeps both 
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eyes open. If the eye is normal or emmetropic, the 
white lines in the arteries disappear when a plus lens 
is placed behind the aperture of the ophthalmoscope. 
If the white lines on the arteries are seen when a 
plus lens is placed behind the aperture, the eye is 
hypermetropic and the strongest plus glass with 
which the white lines can be seen at all indicates 
the hypermetropia. 

If the white lines on the arteries cannot be seen 
when looking through the aperture of the ophthal- 
moscope or when plus lenses are placed behind it, 
but become visible when minus lenses are used, 
the weakest one with which they can be seen at all 
on the retinal vessels represents the degree of 
myopia. 

RETINAL VESSELS. When measur} Sy) refrac- 
tion of the eye, the character of retinal vessels 
should be noted. If the veins xO normal and the 
arteries are small and thr there ds a strong 
suspicion of optic atropl& ahd the field should be 
taken (See ‘Plate xv@Qr.) 

If the retinal O s are twisted or tortuous, a 

1 


diagnosis of n will be made. (See Plate 


MEL) a 
Nerve Nan. If the nerve head is higher or 
+ 6 
more rmetropic than the normal part of the 


revi a diagnosis of optic neuritis will be made. 
Ñ Plates XXI and XXIL) 


S 


> 
FAN 


O 


Ag 
w 


SYSTEMATIC EXAMINATION OF THE EYE. 133 


Optic Nerve. If the retinal vessels do not ap- 
pear to emerge from the center of the optic nerve 
(Plates I and II), but seem to disappear abruptly 
at the edge of the nerve head, a diagnosis of glau- 
coma will be made. (See Plate XXIII.) However, 
if the optic nerve appears white or gray (see Plate 
XVIII), a diagnosis of atrophy should not be made 
until the fields of both eyes have been taken, provid- 
ing the patient has enough vision in either eye to 
make this possible. The field should always be taken 
in all suspicious cases. 

PIGMENT. If patches of white or spots of black 
are seen in the fundus, their position should be noted. 
If they are on top of the retinal vessels, Plates V 

beNn the 
retina; but if the vessels are on top of th Soe, the 
lesion must be in the choroid. (Plat E) 


and VI, Figs. 8 and 9, the pigment must 


If spots are found on the tem side of the 


> 


fundus, “in the macular regio the fovea cen- 

tralis, and the patient has RO vision that cannot 

be made normal with glass&J)a diagnosis of central 

choroiditis will be mad Plates XIV and XV.) 
Gross lesions < A 


the shape of large(p)$mented or atrophic spots, often 


nges from the normal, in 


appear in any pf of the fundus except the temporal 
. . 2 e . ee 
side witho sins central vision. 


SS Funpus. Tf some part of the fundus is 
obseNQ 


that is lighter in color than other parts 
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or entirely without color, the normal and abnormal 
portion should be refracted; and, if the lighter part 
is more hypermetropic, the student knows that he 
is dealing with an exudate, a detachment of the 
retina or a growth. 

Mepia. If the media are clear, a differential diag- 
nosis can readily be made. Tf the media are not clear 
and the diagnosis with the ophthalmoscope is doubt- 
ful the tension of the eye will be of great aid. 

If the eye has been examined in the manner de- 
scribed and a diagnosis cannot be made, a last but 
most important step will be the taking of the field 
as described on page 104. 

Blood-pressure. To complete the examination the 


systolic and diastolic blood-pressure ae e taken, 
the urine examined, and a microscopico ination 
of the conjunctival contents made if ee 


Amblyopia. It is only justifighD to make a diag- 
nosis of amblyopia if a diaga of some other con- 
dition cannot be made. 

After the student hQ ‘made enough systematic 
examinations to hay le different steps fairly fixed, 
he will not hav xe” 
at a proper-díAPnosis; and when a diagnosis has 
been madg, CH 


ery great difficulty in arriving 


text book on ophthalmology will 


give the-wréper treatment. 


nosis in ophthalmology is not difficult if 
oe in the proper manner, but it would be 


Lor 
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impossible unless the student were master of the 
ophthalmoscope. 

Tension. Before taking the tension of any eye, 
the patient should be requested to look down. Then 
we palpate by placing the tips of two index fingers 


Fig. 37.—Testing tension HA y 


-upon the upper lid and gentl@press down as though 
palpating for pus in any At of the body, noting the 
difference, if any, Xe tension of the two eyes. 
Gio. 237-) 

Taking the ae with the fingers usually suf- 
fices when eye is very soft or hard; but if a 
suspicion an increase of tension exists, the tono- 


meter iia be used:  (Fig.-38.) 
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The use of the tonometer requires delicate tech- 
nique; it need not be confined to an expert, but with 
a little practice can be of value in the hands of any 


general practitioner. 


Fi E. —Tonometer. 


Before asin tonometer, the eye must be 
anesthetize dropping 3 or 4 drops of a 1 per 
cent. solution of holocain hydrochlorate or butyn into 
it. Th Minutes after the medicine has been instilled 
t afetient is placed upon the table and instructed 
Ss at the ceiling with both eyes. 
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The lids are kept apart with the fingers, or with 

: Fisher’s lid hooks. (Figs. 39 and 40.) The tonom- 
eter is placed exactly upon the center of the cornea, 

held straight up, and the tension of the eye can be 

read from the scale on top of the instrument. (Fig. 


Fig. 39.—Fisher's upper lid hook. 


38.) The tension should be taken with one weight, 
then registered, then with two weights and regis- 
tered, then taken again with three weights. The 
three readings should be the same if the instrument 
has been properly used. If the tonometer registers 


Fig. 40.—Fisher's lower lid wO 


above 28, the tension is suppos&L e above normal. 

After the three readings argvegistered they may be 

added and divided by tl to get an average. 
The student is ag reminded that the tension 

is only one SN and the vision and especially 

the field should alya 

o + 

glaucoma. O 
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Fig. 41.—@ppometer and patient. 
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GLAUCOMA. 


The general practitioner can give his glaucoma 
patients proper treatment provided he can make 
a diagnosis; but a diagnosis is often impossible with- 
out a working knowledge of the ophthalmoscope. 

The symptoms of glaucoma are unlike those of 
any other disease and they are usually so well marked 
that a diagnosis is within the scope of the general 
practitioner. 

If a systematic examination of the eye is made 
(see page 126) it will not be difficult ~\ 


a diagnosis of glaucoma if it exists; ¡What ap- 


ake 


pears necessary to enable the genergk\practitioner 
to make such a diagnosis, is to he e ophthalmo- 
scope, a perimeter, and a to oe, and to know 
how to use them. x 

Clinically, glaucoma is pimple matter, but scien- 
tifically much is to bgpe9rned regarding it. The 
subject will be tr Ss in the hope that 
general practitidgeys will be able to make a diag- 
nosis. Only @yo varieties of glaucoma need be 
mentioned hiucoma which is the result of some 


+ =: 


A: and glaucoma which is caused by 
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some known disease, injury, or operation upon the 
eyeball. 

Symptoms. A patient, usually over forty, com- 
plaining of some loss of vision, pain in the eyes or 
head, observing a picture of a rainbow around the 
light, should be looked upon as a possible case of 
glaucoma. 

At this particular point the author believes it 
desirable to simplify the subject by omitting the 
word glaucoma and substituting the words “plus 
tension.” Any eye that has tension above normal 
is glaucomatous; and when the tension is above 
normal, it must be reduced in some manner be- 
cause of the danger of loss of vision. 

Cause or PLus TENSION. Injurie the eye, 
or operations upon the eyeball and immation of 
the eye causing adhesions of the Gs to the lens, 
cause many eyes to become nO or to have plus 
tension; but plus tension n pear and destroy the 
eye without any known use. 

Examination of t Q: from before backward in 


a typical case oo: as follows: 
ornea anesthetic and hazy; an- 


PLus TEN 
terior ca tos aqueous cloudy; iris muddy; 
pupil dilate lens clear; vitreous clear; pulsating 
retina eries; nerve head cupped. (See Plates 


Se and Fig. 16.) Field contracted below and 
D 


ae nasal side. (Fig. 24.) 
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All of these symptoms need not be present, but 
enough of them to establish a diagnosis can usually 
be found in glaucoma. 

If the student is doubtful about any increase in 
tension, such as is usually determined by the fingers 
(Fig. 37) he can measure the tension with the tonom- 
eter which is more dependable, especially to the 
inexperienced, in taking the tension (Fig. 38); and, 
if still in doubt, the field can be taken with the perim- 
eter which is all important and does not require 
an expert. 

If all these precautions were taken in doubtful 
cases, the medical men would not make many errors 
in diagnosing. When the condition has been diag- 
nosed in the eye complained of, taking the tension 
and field of the other eye is imperative. The mpt 
institution of treatment in this incipient e often 
arrests the progress of the disease. O 

Prognosis. The prognosis wi vend upon the 
cause, being grave in those ¿tIkY Nave no known 
cause, as in Plates XXIII (REMO) and XXIV, but 
guarded in all cases. Q 

Treatment. In O have plus tension from 
injuries to, from op ons upon the eyeball, or from 
inflammations Ce caused adhesions of the iris 
to the lens, ¿pin sulphate is indicated, using two 
drops of, yer cent. solution dropped into the eye 
three AN a day; always instructing the patient to 
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press upon the tear duct for a minute after putting 
in the drops. 

In those that have plus tension from some un- 
known cause, the treatment is quite simple and con- 
sists of a solution of nitrate of pilocarpin or eserin 
salicylate to be dropped into the eye instead of atropin. 

As soon as the eye is found to have tension above 
the normal without a known cause for the condi- 
tion, two drops of freshly prepared and sterile solu- 
tion of salicylate of eserin should be instilled into 
the: eye every three hours, day and night. The 
medicine should be continued throughout the entire 
twenty-four hours because the effect of eserin lasts 
only about three hours. 

It is often best to begin with a SA of % 
ora toy the-ounce. ti =the tension“ reduced to 
normal with this weak solution, ¡an be kept up 
o or a solution of ,tktrate of pilocarpin, 

4 to 1 grain to the ounce, í CRS” can be substituted 
for the eserin to be =O Os the day with eserin 
at night. If the we 
the tension after ee instillations, the strength 


lution has no effect upon 


should be ma NEA grain to the ounce © Ii this 
strength d Qt suffice with three instillations, a 
still furt Q 

to ou unless it causes severe pain. Eserin 


crease can be made up to four grains 


SA ocarpin are both used at the same time by 
< 


with good effect. 


GLAUCOMA. 143 


Some insist upon the patient being in bed while 
the myotic is being used. A general examination 
should be made in an endeavor to locate the cause. 
This should include examination of the urine, blood, 
mouth, throat, nose and intestinal canal with an X-ray 
of the teeth, and such general treatment as is indi- 
cated, including eliminatives especially (an enema 
should be given every night). If the tension is not 
reduced, operative procedures should not be delayed. 

ATROPIN AND ESERIN. The student is cautioned 
regarding atropin and eserin. Eserin is used in all 
cases where the eye has plus tension without a 
known cause; and atropin after injuries to the eye, 
after operation upon the eyeball, and when the eye 
has plus tension from inflammation where tharis is 
adherent to the lens. - QO 

The student will see by the foregoi D eserin 
and atropin have their distinctive LOS. It is not 
often that a mistake is made se of the exact 
indications for the use of cada 

Operative Treatment. Ven an eye is injured, 
the lens may become oj =~. Eraumatic cataract 
produces swelling ; RU patients over twenty, it is 
often necessary Ao@emove the lens. In such cases, 


atropin or eserimWould not suffice because the swol- 
+ 


e the cause of the plus tension and 
its ret would be the only rational method of 
ÉS 
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OccLupeD PurriL. Adhesions of the iris to the 
lens, resulting from inflammation of the eye, some- 
times prevent the aqueous from passing from the 
anterior to the posterior chamber, and may be so 
firm that they cannot be broken by the use of atropin. 
They may thus be the cause of the increased tension. 

In such a case an iridectomy should be done up- 
ward to reduce the tension without disfiguring the 
eye, since the iridectomy would be covered by the 
lid. It is not necessary to make a deep iridectomy 
for this purpose as must be done for reducing tension 
with an unknown cause. 

PARACENTESIS. A cataract knife is passed into 
the anterior chamber, turned slightly upon its edge, 
the anterior chamber slowly evacuated, ¢he knife 
ç Various 


or reducing 


carefully withdrawn, and the eye banda 


operative procedures have been devig 


the tension when the cause is "RC wn (commonly 


called glaucoma); a properly 
has produced the best re go 


ormed iridectomy 
n the author's hands 
and the Smith De s been unusually satis- 


factory. 
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CHAPTER X 


OPTICAL PRINCIPLES, TEST TYPE, LENSES, 
REFRACTION AND CYCLOPLEGICS. 


Each of the various methods of diagnosis of re- 
fractive errors is some application of the use of 
lenses; and the placing of these before the defective 
eye for more or less constant wear is the only means 
we have for their correction. It is therefore neces- 
sary to try to make clear the theory of their action, 
and their application for these purposes. 

Light, or radiant energy, is given off from all 
luminous objects, its greatest source, of coyksey be- 
ing the sun. It is transmitted by wave acm in the 
universal ether at the enormous speed nearly two 
hundred thousand miles per A) irough empty 
space where it meets with no r ace. As it ap- 
proaches the earth, howeve Kits speed is slightly 
reduced by the interfereng offered by our atmos- 
phere and more E objects of greater 
density with which mes in contact, and which, if 
at all pigmented[ 9 O a greater or less quantity 
of the light on passes through or enters into them. 
The whole @òry of the action of lenses rests.on the 


+ 


above mena. 
S 10 (145) 
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Laws of Lens Action. In taking up the study of 
the action of lenses, the student must accept the fol- 
lowing two laws: 

1. A ray of light entering and leaving a refract- 
ing medium perpendicular (or normal as it is called 
in optical nomenclature) to its surface, is not re- 
fracted but continues with its direction unchanged. 
Such a ray is spoken of as the axial ray. 

2. A ray of light entering a denser from a rarer 
refracting medium is deviated toward the perpen- 
dicular to the entered surface; and leaving a denser 
to reenter a rarer medium, is refracted away from 
the perpendicular to the surface last passed through. 
Practically, however, in our work the net result of 
this double refraction is a deviation of PAN refracted 

S 


ray toward the thicker portion of the tidy r refract- 
ing medium. Q 
PRODUCTION OF IMAGES. (9) next point in our 


study of lens action is the Si eration of the phe- 
nomena of the productio a which is really 
only an application of tere above laws, differing 
from the latter onl the fact of considering the 
action of all the į nt rays instead of only a few. 
ACTION O Mex LENSES. If, in the case of 
the convex (eps (Fig. 42), instead of only one or two 
incidem gys, we consider the action of all the rays 
that r, we can readily see that we must have such a 


«QU as is illustrated in Fig. 42, in which all the 


S 
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incident rays are shown converging and finally coming 
to a point of focus after passing through the lens. 

This is not a matter of theory, but can be shown 
experimentally with any suitable source of illumina- 
tion and a screen placed at the proper distance from 
the lens. 

When the source of illumination is placed twenty 
feet or farther away, usually spoken of as infinity 
from the lens, the rays that leave it and enter the 


Fig. 42.—The action of a convex Fig. 43.—The action of a concave 
lens on parallel rays (May). lens on parallel rays (Ma\. 


latter, do so practically parallel to each ote In 
order to secure a distinct image, whigh will be 
inverted, of the source of illuminati the screen 
must be placed at a certain o) listance from 
the center of the lens. This &p oint is called the 
principal focus of the lens We) distance from the 
center of the latter is the Isleneti. This lastis 
made use of in comp WO 1e dioptric or refractive 
strength of the cD 


the image in thjs œđse can be demonstrated as de- 


scribed on page 189. Since 


+ 
scribed abov is spoken of as a positive or real 
image, ` point at which it occurs as a positive 


or real 


TA 
O 
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ACTION OF CONCAVE LENSES. When we ap- 
ply the above stated principles to the concave lens, 
we secure the very different result illustrated in 
Fig. 43. 

The parallel rays entering the lens are caused to 
diverge and obviously can never come to a focus. 
However, if we place one eye in the path of these 
divergent rays, we are able to observe an erect 
reduced image of the source of illumination which 


Fig. 44.—Conjugate foci of a convex lens May). 


is the result of the backward prologon ot the fe- 
fracted divergent rays shown the dotted lines 
in Fig. 43; this image is loca t the principal focus 
of the lens. Such an 9 rhich cannot be thrown 
on a screen and can &° served only through the 
concave lens prodygjny it, is spoken of as a virtual 
image. 

CONJUGA sc. Another but minor matter to 
be consi Qin studying the action of convex lenses 
is thats conjugate foci (Fig. 44) in which, the 
sou@)or illumination being less than twenty feet 
ay, the incident rays enter the lens not parallel 


Ny each other but decidedly diverging. Obviously 


O 
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they will not be brought to a focus at a point as 
near the lens as they would if they had entered the 
latter parallel to each other. 

In such a case, the source of illumination and its 
image beyond the lens are spoken of as conjugate 
foci, and are interchangeable and capable of being 
located at any point between the principal focus of 
the lens and twenty feet. 

THE SPECTRUM. There is, however, one striking 
phenomenon that occurs when performing the above 
experiment which the student should understand. If 
a suitable screen (a prism) be provided on which the 
emergent rays are allowed to fall, instead of a color- 
less illumination of it occurring, such as happened 
when the convex and concave lenses were ra 
will be a beautiful display of colors PON 

ed, orange, yellow, gre 


a 


ue, in- 


definite order 
digo and violet—reading from the a RO to oward the 
base of the prism. These a > this order 
are spoken of as the oN ors of the solar 
Spectrum. 

CONCAVE AND ees (exses As Prisms. The 


strong convex ve lenses are used, since, as 


above e co Dd, modified degree when 
shown by me, De may quite properly be re- 
garded as Qe ions of prisms with their bases to- 
ward the Qs er or periphery of the lens as the case 
may SS 


AČ 
ww 
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The last point is aptly illustrated by the custom- 
arily used rapid method. for determining the char- 
acter of an unknown lens, looking at a distant object 
through it while moving the lens slightly from side 
to side, when it will be noted that the object looked 
at seems to move in the direction opposite to that 
taken by the lens if it be convex and in the same 
direction if it be concave. 


Fig. 45.—Formation Fig. 46.—Convex Fig. 47.—Concave 
of lenses by prisms lenses. 1. Plano-con- lenses. 1. Plano-con- 
(May). vex; 2. Bi-convex; 3. cave Bi-concave; 3. 
Convex meniscus sr meniscus 

(May). 
CYLINDRICAL LENsEs. Th remains yet an- 


other form of lens to conside hich, from its shape, 
is called the cylindrical le So) which may be either 
convex or concave. Re ii Shape Irom tae 
other forms, in th one direction or axis of the 
lens, as it is call Cie is absolutely no curvature, 


and hence r fering in this region undergo no 


pu ce 

On lea¥ihg the axis, however, a curvature begins 
+ 

and ually increases until, in the meridian at 


AS Manges to the axis, it reaches a maximum and 


s passing through it are markedly refracted. 
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As stated above this lens may be either convex 
or concave, and the phenomena of image production 
occur in precisely the same way as previously de- 
scribed save that, instead of a focal point, a focal 
line is produced which always extends in the same 
direction as does the axis of the lens. 


Fig. 48.—Refraction by convex Fig. 4 \2) fraction by concave 
cylindric lens (Ball). dric lens (Ball). 


Action of Lens in PractiSe) In the above dis- 
cussion of the action nses, which will not be 
referred to again A NS must be thoroughly un- 


derstood ES the N for the purpose of emphasis 
and other r , much has been said about the 
focus, the 2 eae etc. In actual practice, 


howev $ either diagnosis or treatment, actual 
ma coa re never produced and incident rays are 


S 
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never brought to a focus save in the applications of 
indirect ophthalmoscopy. Lenses are used rather, 
even on eyes from which the crystalline lens has 
been removed, to modify the incident rays only in an 
amount equal to the deficiency of the eye under ex- 
amination or treatment, leaving the final focus and 
image to be produced by the refractive system of 
the eye itself. 

Lens MATERIAL. A careful consideration of the 
above will make it clear that any transparent object 
with variously shaped surfaces may act in the capac- 
ity of a lens. It having been found that air has a 
refractive strength only slightly in excess of a 
vacuum, it has been taken as a standard and experi- 
ments have been performed with many nr sub- 
stances to determine their refractive pers as com- 
pared with that of air, the results (hg recorded as 
indices of refraction. Those de commoner sub- 
stances and of the refractia Redia Oly the€yevare 
given in the following talSte : 


INDICESQOF REFRACTION. 
ie Pigs ey Reet O) A A T RA ER e 1.00 
Water .. Qy roo 


Crown SS O hs a ASA O LA 1.5 
€ 1.58 


LES A A O E E DNA 
Dia A Rae IA de eae 
A IO E SOOM TE aN 1.33 
CORSA Se eee Ce ee ee 1.3 


pystalline lensi sat ote soe lec e 1.41 


S 
S NETOS LITE Oy eta eet E e ee ace oe 1.35 


OPTICAL PRINCIPLES. 153 


It is obvious that of the above substances, glass 
is the only one that can be made use of on a com- 
mercial scale for the manufacture of lenses; and, of 
the two forms, crown glass has been found to be 
preferable. Flint glass is made use of only and in 
combination with crown glass in the manufacture of 
optical instruments in which spherical aberration 
must be overcome, and for making certain forms of 


bifocal lenses. 


Fig. 50.—Trial frame. Q 


TEST LENS AND TRIAL FRAME. «Down glass as 
noted above has been found o: Mi certain ad- 
vantages over flint glass th ve resulted in its 
coming into general use. a to its use in the 
various other instrument the trial case it is made 
up in sets of pair wex and concave spheres 
and convex and re cylinders, varying in refrac- 
tive ce bysstiitable intervals from the weakest 


in a circular frame in the handle of 


lens used t strong as is usually required. These 
are IS 


whic NS YY: a plus or minus sign to indicate the char- 


O 
4? 
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acter of the contained lens, and on which is also 
stamped its dioptric value, of one and one-half inch, 
or one and one-fourth inch, of which the former has 
been found to be the preferable. 

The trial frame should have a quadrant attached 
to each cell which should be capable of various ad- 
justments in order that the lenses may be properly 
centered before the eyes and so that its weight, 
which is necessarily considerable, may be comfortably 
worn. (See Fig. 50.) 

Various substitutes have been devised to over- 
come the objection to the weight of the trial frame, 
which occasions considerable difficulty. 

Cylindrical lenses are further distinguished by 
having a short line etched at the os: of the 
meridian of the axis, and sometimes A4Awaddition to 
the above a frosting of the borders re lens parallel 
to the axis. Some operators proa further general 
differentiation between JON and minus lenses, 
having the frames of the &vo-forms made of different 
materials, as for insta Q, aluminum for the plus 
and gold-plated for minus. 

Accessories isms. In addition: to the 
spheres and«KDhders described above certain acces- 
sory discs uses of which will be discussed later, 


d, as well as a set of prisms with their 


stre 


A 


Nis usually expressed in prism diopters stamped 


e handle. 


< 
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A prism diopter is described as the amount of 
prismatic effect produced by decentering a one diop- 


Fig. 51.—Blank disc. Fig. 52.—Pinhole disc. 


Fig. 53.—Steforge slit, bd Naddo tod: 


+ . . . . 
ter sphere O in any direction or a one 
TA inder a similar distance in the direction 


at riyM angles to its axis. 


> 
> 
SY 
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THe TriaL Case. For convenience sake all of 
the above are collected in sets and kept in suitable 
containers which are made in various forms to suit 
the needs of the operator; of these the most common 
form is shown in Fig. 55 and the whole collection 
with the containers is known as the trial case. 

In determining the refractive condition of an eye 
by the so-called subjective method, the patient with 


Fig. 55.—Trial case. 


the trial frame properly adjustedg(0ks at some object 
selected by the operator. ports to the latter 
the effects on vision prou by the introduction 
into the trial frame of ous lenses or accessories 
from the trial a successive changes being de- 
termined by th s produced. With the many 
workers in ess: Se field it has, of course, been 
found "32 to have a standard of test objects, 
as they called. For distant testing, Snellen's test 

je its various adaptations for the examination 


SS is the one used. As was stated in the 
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discussion of lens action, after having traveled a 
distance of twenty feet from their source or origin, 
rays of light are practically parallel. For accurate 
work this distance should be maintained, either 


eu-r 
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Fig. 56.—Snellen test Fig. 57.— $ n test Fig. 58. —Snellen test 
3 iltérate. type—reversed for 


type. typeñil 
Y mirror. 
actually or by th O; a reversed chart, anda 
mirror betweep=t(9 patient and the test type, in all 
distant subj LS examination. 

SNELIGN Test Types. The final application of 
the $ n Or. is the production of a chart 
suc 


is shown in Figs. 56, 57 and 58, consisting 


> 


Se 


SO) 
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of letters of such different sizes that, conforming to 
the above principle and when well illuminated, the 
various lines should be read by the individual with 
normal vision at distances ranging from ten to two 
hundred feet. 

THE ILLITERATE CHART. Various modifications 
of this chart have been devised but the most useful 


m 
> 
= 
> 
3 
z 
o 
S 


Fig. 59.—Metal “E” En. 


one and the only other o le operator need have 
is the E. chart Cro: for use with those who 
do not read English for children, who when pro- 


vided with the QAF “E” (Fig. 59) become very 
much intereşte n indicating the letters called to 
their attentide’” giving more accurate answers than 
ee ON the numerous toy charts is used. 

NYAL CHARTS. Some operators claim there is 
our in having the colors reversed, that is 


S 


A? 
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ES 
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white letters on a black backeround; and a recent in- 
vestigator has presented evidence to show that red 
letters on a white backeround give more accurate 
results. 

Tue Reversep CHART. Should it happen that 
the operator is working in an office of considerably 
less than twenty feet length, he will need to make 
use of a reversed Snellen chart (Fig. 58), hung in 
a good light above the patient’s head and a mirror 
placed ten feet away which doubles the distance. If 
this distance does not correspond with the end of 
the room, the mirror may be hung on a bracket so 
that it may be swung out into position as needed 
and back against the wall when not in use. With 
this arrangement, one can point out letters of the 
chart without leaving the patient’s sae Sa a 


great convenience. & 


Testing and Recording Visual A > Of course, 
no operator refracts patients iene chart of a 
distance of two hundred feet it is found con- 
venient to have type that shéYld be read up to that 
distance as a means recording visual acuity. 
Thus, if when seat LS distance of twenty feet 
from the chart tl y reads the lines that should 
be read at that distance, his visual acuity is described 
as 2%, or nal. Not infrequently persons are 
met with(WTo have better than the normal visual 


acuity RY 745 or even 2% y, while in practice we con- 


A 
S 
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stantly meet people with a vision of 7%o0 or even 
less, in which last event we bring the chart nearer 
the patient until the largest type can be read, when 
we record his vision with a fraction making two 
hundred the denominator, and the distance at which 


zm 


cause which he served. Both refused 
the crown, although each, perhaps, 
contemplated, in the sequel, a Bata- 
vian realm of which he would have 
been the inevitable chief Both offe- 
red the throne to a Gallic prince, 


pza 


for Classicus was but the 


Fig. co ace test type. 
the largest type w ead the numerator; as for in- 
stance, if he Y 20499 line at 8 feet we record 


his vision S¢jp. In cases of very low acuity of 

vision, e the distance at which the patient can 
+ . . 

count, operator's fingers in a good light and 


ints fingers at three feet” or %00, when still 


S a dark backeround, recording the result as 
NX ib 


S 
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further reduced, we record the vision as “has per- 
ception and projection,’ and no vision being present, 
“has no perception or projection,” perception mean- 
ing simply sensitiveness to light and projection the 
ability to determine from what direction it comes. 
JAEGER’S Test TYPE. For testing and recording 
the near vision and in its correction when necessary, 
Jaeger’s test type, which consists of different sizes 


OU szery 


Fig. 61.—Astigmatic chart. Q 


of ordinary Roman types arranged i S of size 


and numbered, beginning with O nest as Jaeger 
one (abbreviated J. 1. etc.), Fig. ø, is used. 

Of recent years, a new sy€}mn of numbering the 
Jaeger type has come i Crise, the application of 
which will be isc 


Tue ASTIGM © HART... In addition to the 


above charts, anothér, the so-called astigmatic chart, 


er presbyopia. 


has been devis many forms of which are in use, 
the most al one perhaps being illustrated in 


Fig. 6 Y 
O 11 
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While some operators consider its use indispens- 
able in the correction of astigmatism, others prefer 
to dispense with it and to depend alone on visual 
results, as determined with the Snellen type, in their 
work with the trial case. 

The Use of the Trial Case. When one is 
familiar with lenses and their action, he is ready to 
consider their application in the diagnosis of re- 
fractive errors. The use of the trial case and the 
test charts for this purpose is often spoken of as 
manifesting or taking the manifest, since it is most 
frequently done without the ciliary muscle having 
been put at rest. If this latter has been done, we 
speak of refracting under a Po or taking the 
static refraction subjectively. 

Rules. In either event, accurate its are de- 
pendent upon a systematic use Pay est ee and 
accessories, the rules for whic AS be learned and 
followed, and which will e set forth: 

1. The patient must Ao. 
feet from the well-illtstinated Snellen chart with 


mfortably seated twenty 


the trial frame adj@ytéd so as to be comfortable and 
with the conte the lens cells before the pupils 
of his eyes 

Ze Test eye being covered with the blank disc 
Fig. 5D hote and record the acuity of vision of the 


r eye. 
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3. Now insert in the trial frame a +.50 D. sphere. 
If improvement occur, or if there be no impairment, 
gradually increase the plus until the addition of 
a+ .25 sphere causes an impairment of the best 
vision thus far secured. 

4. Having secured all the improvement possible 
with plus spheres, or, if they have been rejected, and 
with the sphere in position if used, insert a +.50 D. 
cylinder with the axis at various positions; and, if 
improvement occurs at any point in the rotation, 
select the point of greatest improvement as the proper 
position for the axis and increase the strength of 
the cylinder so long as there is improvement. Put 
on all the plus spheres or cylinders that the patient 
will accept without blurring the smallest lett he 


can read. XS 
5. If plus spheres and cylinders h Qen re- 
jected, exhibit a — .50 D. sphere; a! improve- 


ment occurs, increase cautiously ON as improve- 
ment occurs taking care not tko rcorrect (a very 


easy thing to do when minuQQéenses are accepted ) 
because with many Pens eater acuity of vision 
is secured when Se 
slightly into play. - O 

6. If minus Madres have not produced a visual 
acuity equal a obtained with the pin hole, ex- 
hibit RY 


positio, if improvement occurs at any position, 


mmodation is brought 


cylinder with its axis at various 
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select the point of greatest improvement as the 
proper position for the axis and increase the strength 
of the cylinder cautiously as long as improvement 
occurs taking care not to over correct. 

Use as little minus sphere or cylinder as possible. 

7. CROSSED CYLINDERS. If an improvement, but 
not normal vision or vision equal to that obtained 
with the pin hole, has been secured with a plus 
cylinder, try the cautious exhibition of minus cyl- 
inders in combination with the plus with the axis at 
right angles to that of the latter. 

8. When normal vision has not been secured 
with lenses insert the pin hole disc (Fig. 52) and 
note if there be further improvement, in which event, 
it will usually be possible to secure an equal vision 
with lenses. O 

9. Do not hurry or be perempt ith a patient; 
while it is inadvisable to a R questions, 
patience and tact while usi e trial case will usu- 
ally be repaid by greater O of results. 

Fogging. The so- Led fogging system consists 
in placing a +6 A front of the eye under ex- 


amination, proa a strong artificial myopia with 
a great redacQOn of vision. 

A — Jis placed in front of the + 6 D., then 
a —2 AM%and so on down until the best vision is 


er by the minus glass. If vision is then ab- 


Mal, a minus cylinder is placed in front of the 
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Fig. A. Fig. B. 


Emmetropia 


as 
a 
=> 


Hyperopia 


Myopic Astigmatism 


Hyperopic Astigma- 
tism 
Compound Myopie 
Astigmatism ~\ 


Compound Hyper- S 
opic Astigmatism 


| Anterior Poste Anterior Posterior 


Retina 
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minus sphere turning the cylinder in the trial frame 
until the clearest axis is found, and adding cylinders 
at this axis until the best vision is obtained. The 
minus glass is not removed from the +6 D. until 
the next stronger minus glass is in place. 

The fogging method, building down from a + 
6 D., gives the same prescription or result to the 
author as building up with weak + glasses described 
on page 163. 


Fig. 63. «O 
The following illustrations fro / Carl Wagner 
of Chicago, give a good descrimtión of the fogging 
system. (Pages 168-183.) 
Figure A (62) snog AS foci of the various 
errors of refraction, Be their position relative to 


the retina. 
Figure B Ra ws the position of the foci after 


as Or Dos been placed in front of each error. 
Figures and 64 show hyperopic and myopic 
astigmasé. Assuming the amount of error in 


ANG ee to be 2 D., and the best obtainable 
be 2949, we may, in each case, through 
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the use of a+ 6 D. sphere, bring the focus far in 
front of the fundus, the resulting vision then being 
much below 2% 9. In order to regain this 2% in 
Fig. 63, it is necessary to reduce the + 6 D. sphere, 
by the gradual application of weaker lenses, and it 
will invariably be found that this is finally accom- 
plished through the use of a +2 D. sphere, when 
both foci will be in position as in Fig. 64. 

In order to obtain 2949 in Fig. 64, we further 


Fig. 64. 


reduce the strength of the lenses, ee reached, 
at which time with no lens in th al frame, the 
foci would again be in the sam€ de tive position as 
they were. 

In correcting the asti br an attempt must 


be made, through the Of spherical lenses, to ob- 
tain as good or be ision than that which exists 


in the unaided 

When the-reStilt is obtained, it becomes the key 
to farther weedure Leaving the accomplishing 
lens ing trial frame, minus cylinder lenses are 
now, XI to complete the astigmatic correction. 
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Experimental correction of a normal eye. (Emmetropia.) 


No Lens Ton 
Fig. 65. Fig. 66. 
+599 E 


Fig. 67. 


Fig. 70. 
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Experimental correction of a normal eye. (Emmetropia.) 


+2.50 +200 


| | 


Fig.. 71 Fig. 72 
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The correction of hypermetropia. 


ABNORMAL VISION 
WITHOUT 


WITH ACCOMMODATION 
ACCOMMODATION 


Rige ii. Fig. 78, 


+5.50 


Fig. 79. OM 80. 


Fig. 82. 
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The correction of hypermetropia. 


+400 +350 


Fig. 83 Fig. 84 
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The correction of myopia. 


+67 


Fig. 89. Fig. 90. 


Fig. 94. 
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The correction of myopia. 


CK 


Fig. 95 Fig. 96 


—1,25 —150 


| | 


Fig. 97 


on 
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Fig. 100 


173 


174 OPHTHALMOSCOPY, RETINOSCOPY AND REFRACTION. 


The correction of simple myopic astigmatism. 


A | E) 


Fig. 101. Fig. 102 


Fig. 103. xO Fig. 104. 
OR 


Fig. 106. 
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The correction of simple myopic astigmatism. 


¡EN PLANO 


Fig. 107 Fig. 108 


= 505 


Fig. 109 A) 


"150%X 180 


Fig. 112 
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The correction of simple hypermetropic astigmatism. 


+6. 
E | 


Fig. 113 Fig. 114. 


ADD - CYL. 


Fig. 118 


OPTICAL PRINCIPLES. 177 


The correction of simple hypermetropic astigmatism. 


| +30 —150€ X 180 +3. —2°X180 
| 
Fig. 119 Fig. 120 


+30 —2.50°X180 +32 = 2.75 “X 180 


Fig. 121 


+3,0—3“X 180 


Fig. 124 
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The correction of compound myopic astigmatism. 


- +6 


Fig. 125. Fig: 123: 


Fig. 130. 
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The correction of compound myopic astigmatism. 


-.50 S 


Fig. 131 Fig. 132 


REDUCE TO —1. 


=1. 3-50 €X 180 | | 


VISION NOT IMPROVED | l 
Fig. 133 
t 


START WIT 


CYLINDRICAL L 
OVER LAST STEP 
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The correction of compound hypermetropic astigmatism. 


+6. 
> | 


Fig. 137. Fig. 138, 


Š i 
S Fig. 141. Fig. 142. | 
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The correction of compound hypermetropic astigmatism. 


+2,25 


Fig. 143 


+22 -50*XI80 


ADD=-CYL.L. 


+25 


LEAVE + 21N 
TRIAL FRAME 


Fig. 144 


+2.2 — 73 °X180 


Fig. 145 5) 
i K 
+22 -1:x 180 (eg) +10 +1X90 
b 
Fig. 148 


j SS 147 
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The correction of mixed astigmatism. 


WITH ACCOMMODATION 


Fig. 149 


Fig. 151. 


xo Fig. 152. 


+150 


| 


Fig. 154. 
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The correction of mixed astigmatism. 


+1, 2 —1°X 180 


ere 


Fig. 155 Fig. 156 


+1, 2 -150°X 180 +1.2 -2*X 180 


Fig. 157 


+1.3- 250*X 180 


Fig. 160 
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Ingenious instruments have been devised to sup- 
| plant the trial case for determining errors of re- 
| fraction and are made without plus cylinders because 
they are unnecessary and superior claims are made 
both as to speed and accuracy by their makers. The 

| instruments are constructed accurately and a de- 
scriptive pamphlet accompanies them. 


a 
Fig. 161. prog (Hardy). 


Me 
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Fig. 162.—Dynamic refractor (Hardy). 
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€ B MEYROWITZ 


SÍ] Fig. 165. —Phoro-optometer (Meyrowitz). 
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Cycloplegia. The above rules apply when deter- 
mining the manifest error as well as when examining 
for the static which must be preceded by putting the 
ciliary muscle at rest by the use of a cycloplegic. 

HOMATROPIN. For transitory and incomplete 
cycloplegia we may use homatropin freshly prepared 
in 2 per cent. aqueous solution or in gelatin discs in 
the office for an hour immediately preceding refrac- 
tion, making three instillations of the solution or 
applications of the discs at twenty-minute intervals, 
and keeping the eyes bandaged during the intervening 
periods. Twenty minutes after the last instillation, 
the full effect of the drug will have been produced 
and the patient is ready for refraction. In adults, 
the cycloplegia thus produced is usually sufficigat for 
this purpose. a 

ATROPIN. For a more complete an ger last- 
ing cycloplegia, we usually make usx atropin sul- 
phate in freshly prepared 1 per c Quueous solution 
for adults and Y» per cent. «So for children. 


The patient or nurse is civ the solution, labeled 
poison, with instruction instil one drop in each 
eye thrice daily for ie “days just prior to the re- 
fraction, applying-fsure to the lachrymal sacs for 
a moment after ia to prevent absorption 
from the no Da throat. Some operators use other 
cyclopl ¿Q 


<aloids, but for most purposes, one or 
the oth of the above will be found satisfactory. 
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Suggestion for the Use of Cycloplegics. Great 
care is required in the use of cycloplegics; and, while 
no positive rules can be laid down and each case 
must be considered on its own merits, the following 
suggestions as to their use will be found helpful: 

1. All children under 10 years of age should be 
refracted under cycloplegic. All cases of astigmatism 
should be corrected in full but some of the sphere 
should be deducted. 

2. All cases of strabismus should be refracted 
likewise, and as full correction as will be tolerated 
prescribed. 

3. Asthenopic patients who have not found relief 
with their manifest correction, should be similarly 
treated. All of the cylinder, and all of ai 
spherical, and part of the latent spl ls pf ez 
scribed for constant wear. 

4. If the manifest correctiog Droduces approxi- 
mately normal vision in at ‘ener patient with 
subnormal vision, a “a Tic will usually not be 
required. 

5. Before using Aé e in middle-aged patients, 
carefully cates (ie possibility of producing glau- 
coma in tha cular case. 

6. “atte fics are rately, if ever, required in 


patient r forty years of age and never in those 


X 


CHARTER XI: 
APPLIED REFRACTION. 


With these general considerations understood, we 
are ready to take up their application in the diagnosis 
and treatment of the refractive errors of the eyes, 
which, in this connection must be considered as most 
highly developed cameræ obscuræ functioning at 
once independently and in perfect unison. Considered 
optically, the normal eye may well be described as 
the ideal camera. It has an iris diaphragm that acts 
automatically to meet the requirements of both illu- 
mination and focus as determined by the distanga from 
the photographed object; a permanent sensjii} plate; 
and a method of focusing, not by anes 1e length 
of the dark chamber, but by vary the dioptric 
strength of the refractive TON the static 
43.5-D. determined by divide 
23 millimeters. The lenethQP the eye, required to 
focus images of S twenty feet to much 
more, makes possihkkk@yefocusing of the divergent 


O centimeters by 


rays given off | ore ces of illumination nearer than 
20 feet. (Bie. a 

Accommôdation. The function of thus increas- 
ing the «Qu tric strength of the lens system of the 


eye ¡Vea accommodation. The mechanism of its 
(189) 


Hip. 
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production is illustrated in Fig. 166, showing how 
the action of the circular fibers of the ciliary muscle 
relaxes the suspensory ligament of the crystalline 
lens according to the theory of Helmholtz, the one 
usually accepted, which by its own elasticity in- 
creases its convexity. The theory later advanced by 
Tscherning, claims that in contraction the ciliary 
muscle compresses the suspensory ligament decreas- 
ing its circumference, thus similarly affecting the lens 


Fig. 166.—Section of the anterior portion gs The dotted 


lines illustrate the change during acco tion (May). 
and forcing it to bulge in its ¿Qoposterior diameter. 
However produced, the Q in curvature takes 
place principally in the dgberior surface, possibly be- 
cause of the reduceh@sistance offered by the fluid 
aqueous as "N rith that offered by the dense 
vitreous. 
o OF ACCOMMODATION. With the ac- 
commodå in abeyance, the crystalline lens exerts 
abou D. of the total (more than 40) possessed 


DIN è normal eye. But, as has been worked out 


3h 


i a 


pa 


E © 
ES 
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by Donders, this amount is appreciably increased 
with the accommodation in force; the amount of 
increase, because of the gradual loss of lens elasticity 
with increasing years, varying inversely with the 
patient's age. The amount of possible increase of 
the accommodative function is called the amplitude 
of accommodation and is of very great importance in 
the consideration of hypermetropia and presbyopia, 
both of which will be discussed later. The results of 
Donders’ work are set forth in the following table: 


AMPLITUDE OF ACCOMMODATION. 


10 14.00 D. 45 3.50 D. 
15 12.00 D. 50 2.40 D. 
20 10.00 D. 55 1.75 D. 
25 8.50 D. 60 TOO DF 


30 7.00 D. 65 A ADY 

35 530: D: 70 ES) 

With the optical principles of the pre NEL chapter 
and the above dioptrics of the huy eye well in 
mind, we will now take up tl scussion of the 
diagnosis and treatment of reffective errors. Since 
it is the aim of this, as of (MY he chapters, to give 
the student a working, ag@pll as an academic knowl- 
edge of the NS ussed; and since all our 


cases come to us (Y) nknown with the diagnosis to 


be worked out,\yé will endeavor to accomplish our 
aim by mea BF drawings. 
CASE J. S., bookkeeper, age 26, complains 


of Ins ar, intermittent, frontal headaches. 


S 


| ae 
RS 
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After preliminary ocular inspection with ever- 
sion and careful examination of the lids and palpation 
of the lachrymal sacs with negative results, the pa- 
tient is comfortably seated at a distance of 20 feet 
from the well illumined Snellen chart. The trial 
frame being properly adjusted, and the left eye cov- 
ered with the blank disc, he is asked to read, when it 
is found that he can readily distinguish the letters in 
the line that should be read at 20 feet. A + .50 D. 
sphere is placed in the trial frame in front of his 
eye which blurs his vision perceptibly. The sphere is 
removed and a+.50 D. cylinder is placed before 
the eye with its axis at 90° and is immediately re- 
jected as it is when turned to all other meridians. 
The patient is not “hurried, the lenses FAN changed 
deftly and the questioning done tact dy and de- 
liberately. <S 
While it is very unlikely KO the reye Caine De 
myopic with normal vision -D0 sphere is now 
inserted and on eet © fe patient reports 
that the lens seems t(QQput a strain on the eye 
although he can see ell or perhaps a little better 
with it than with@@f~fO Accordingly, the sphere is re- 
moved and ao. 0 D. cylinder inserted with its 
axis at 180 Awvith a similar result which continues 
when txis is slowly rotated through an arc of 
90%. e lens is removed and the blank disc taken 
YY ihe left eye and placed over the right and the 


Sa 


O 
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former refracted as was the right and with a similar 
result. 

It is decided that the patient has no manifest 
error. In order to be absolutely certain, the patient 
was asked to return next day for examination under 
a cycloplegic, when after the use of homatropin as 
previously described and after a repetition of the 
above procedures, the same results were verified by 
retinoscopy. (See Chapter XV.) 

We are therefore forced to the conclusion that 


Fig. 167.—The emmetropic eye Fig. 168.—The cierro 
in a state of rest (May). during accommodation {May 


the refractive condition of his eyes is rmal and 
that the cause of the headaches mug he sought in 
some other condition of the ey even in some 
other structure, if during the ¢ertfinder of the com- 
plete systematic ocular exaiQhations, no condition 
is found warranting so complained of. 
EMMETROPIA. @yetfopia (Fig. 167) is that 
condition in which, @th the accommodation in abey- 
ance, the relatio1 dioptric strength to the antero- 
posterior dig. Der of the eye is such that all rays 
of light, inating beyond 20 feet from the eye 


are ba it to a focus on the retina. In other words, 


oS : 
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the eye may be said to be at rest when looking at a 
distance, thus saving all of the accommodative force 
for near work as shown in Fig. 168. 

As mentioned above, people with normal eyes fre- 
quently apply to the oculist seeking relief from symp- 
toms which they erroneously attribute to eye condi- 
tions, and we must be able to diagnose emmetropia 
as accurately as we do ametropia. Indeed we must 
know the normal if we are to recognize a deviation 
from it. In the above case the wearing of any lenses 
other than absolutely neutral ones would be un- 
desirable. | 

In an earlier chapter, emphasis was placed upon 
the importance of making ocular examinations sys- 
tematically. The author wishes to a: that 
statement here, to emphasize the im afice in the 
use of the trial case, and to des and illustrate 
a system for its use which beip@)faithfully followed 
will give the nearest poss} ccuracy of results. 

HYPERMETROPIA. I yermetropia, there is a 
disturbance in the reln between dioptric power 
and length of eye result of which, with the ac- 
commodation a@pstyance, parallel rays of light 
reach the IN 
in Pis 1 


W, 


1aving come to a focus as is shown 


the condition is usually thought of as the 


r f shortening of the antero-posterior diameter, 
Down in Fig. 170, it may be caused by a deficiency 
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of the static refraction of the eye by exertion of the 
accommodative function. 

If the deficiency is within amplitude ot accom- 
modation, the patient may be able to maintain clear 
distant vision more or less constantly, with usually 
a more or less complete failure of the function for 


Fig. 169. -Hy perme- 
tropic eye in a state of 
rest (May). 


Fig. 170. -Hy perme- 
tropic eye during accom- 
modation (May). 


Fig. 171. —Hyperme- 
tropia corrected by a con- 
yex lens (May). 


near work and some or all of tl mptoms of eye 


be served by a 


pa 


strain. How this same end K 
lear, easy, distant 


convex lens, giving constar 
vision and conservation of @he accommodative func- 
tion for its normal S lear vision, is shown in 
Fig. 171. A | 

Case IT. Hyjergietropia. Miss A. C., stenogra- 
pher age 22.. Gymplains that eyes tire quickly at her 


work and severe occipital headaches come on 


+ 


quring Y tternoon. She is wearing + 0.75 D. each 


ES 
Ko 
Q 
SS 
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Following the rules for refraction, pages 162- 
183, we arrive at the following result: 


R. E. 20/15 + 1.25 = 20/15 
L. E. 20/15 + 1.50 = 20/15 

The diagnosis of the above and of the following 
four cases of hypermetropia with its correction by 
lenses is shown in the following figures. 

Case III. Hypermetropia. R. R, age 35. La- 
borer. Complains of recent failure of distant vision. 
States that he never was able to read for any length 
of time. The rules on page 162 were followed with 
result as follows: 

R. E. 20/50 + 4.50 sph. = 20/20 
L. E. 20/60+ 5.00 sph. = 20/20 

Given above for constant wear. 

Case IV. Hypermetropia. Masi@y“G. L., age 5: 
Mother states that left eye ha řned in for last 


N 
C 


2, using the illiterate 


three or more years. The fest was taken ac- 


cording to the rules, pag 


© 


chart. 
RE oQ + 2.50 = 20/20 
E /80 + 4.00 = 20/50 


The motl NAS given a 4 per cent. aqueous 
solution in sulphate with instructions to instil 
two draps “in each eye morning, noon, and night, 
and Tested to bring the child in three days when 

«QVollowing results verified by the use of the 
esop were obtained. 
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R. E. 20/100 + 4.00 = 20/20 
L. E. 20/200 + 5.50 = 20/50 


Given right eye + 3.50 sph. — left eye + 5.00 
sph. with instructions to use one drop of 14 per cent. 
solution of atropin sulphate in each eye before retir- 
ing every third day and to report at the end of one 
month for examination. 

Case V. Hypermetropia. Miss M. H., age 25. 
Teacher. Complains that glasses she is now wearing, 
which were fitted two months ago, have failed to re- 
lieve frontal headache and epiphora complained of at 


that time. 
20/20 + .50 = 20/20 


Roe: 
L. E. 20/20 + .50 = 20/20 


Examination of her glasses show them to be the 
same. Three instillations of a 2 per ogi 
of homatropin hydrobromate were mad twenty 
minute intervals and the refraction O ted twenty 
minutes after the last instillation the following 
results: Ó 

R. E. 20/40 + 1.75 (mn. = 20/20 
L. E. 20/40 + 1#& sph. = 20/20 

Given plus 1.00 < din eyes with instructions 
to use them consta and to report the result in a 
week. 

CASE VL: permetropia. N. A., age 23. Elec- 
trician. , s that while taking a civil service ex- 


amina Qecently it was discovered that he did not 


S 


+ 
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have useful vision in his left eye. Following the rules 
page 162 in order we find the following: 

R- E. 20/20 + .50=20/15 

L. E. 20/200 + 4.50 = 20/30 

In practice it is found that a difference of more 

than about 4 diopters will not be accepted because 
the difference in size of the retinal images makes 
binocular vision impossible. Since he complains of 
no discomfort nor other symptoms he was advised 
not to wear glasses. 


Fig. 172.—Myopic eye (Thoring- Fig. 173.—MyotéAey@ corrected by 
ton). concave | Thorington). 

Myopia. In myopia there ee of the 
relation between dioptric pow ` length of eye; it 
is the opposite of that in a that 1s, with 
the eye at rest, parallelQytys are focused within the 
eye and crossing pr@YJuces a circle of diffusion on 
the retina wi Sultan poor distant vision as 
shown in Fig, 

While 
static t&paction, it is usually caused by actual in- 


condition may be due to excessive 


cre Of the antero-posterior diameter of the eye. 
Y 73 shows the same eye with the proper concave 


N 
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lens before it which causes the parallel rays to 
diverge just enough to have them focus on the retina 
after having passed through the eye’s dioptric system 
with the accommodation at rest. 

Case VII. Myopia. Miss J. C., age 40. Book- 
keeper. Comes wearing glasses which she states she 
had been advised to wear to save her eyes but which 
have always been uncomfortable, although according 
to the rules we find first that the visual acuity is 
2049 in the right eye and that neither convex spheres 
nor cylinders improve it. Concave spheres are found 
to help a—.75 D. sphere giving a visual acuity of 
2049 which is not improved by a concave cylinder. 
A similar result was obtained with the left eye so 
we have: 
R. E. 20/30—.75 sph. = 20/20 xy 
L. E. 20/30—.75 SS 


She was asked to return for o under 
cycloplegia, which being done tife YNWxt day gave the 
following: x 

RE. 20/40 Q= 20/20 


L. E. 20/05 501 = 20720 
A) 


She was advised) jot to wear glasses as in her 
refractive condifiad there was no inconvenience other 
than a slights@pairment of distant vision, so slight 
as to he egarded. In this as in the following 
two Ws the refractive error is called myopia. 
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Case VIII. Myopia. H.H., age 12. Student. 

Referred by teacher who has observed that dis- 
tant vision is subnormal as evidenced by inability 
to see work on blackboard from rear of room. Ap- 
plying rules page 162 one to five in order, we have: 


R. E. 20/80 —2.50 sph. = 20/25 
L. E. 20/100 — 3.00 sph. = 20/25 


Which correction when tried for a few moments 
in the office was found to tire the eyes for near work 
and the following correction, with which near work 
would be comfortably done, was given for constant 


wear. 


R. E.— 1.50 sph. = 20/40 
L. E. — 2.00 sph. = 20/40 


The strongest glass a myopic patie ban read 
with comfort, will usually be worn satisfaction 
for distance and near. O 

Case IX. Myopia. Mis GE, age 30. Seam- 
stress. O 
Complains of inabili see at distance without 
strong minus glassegs@y 


R. — 6.00 sph. = 20/40 
y /100 — 5.00 sph. = 20/30 


+ 


This gio gave satisfactory distant vision 


but co ot be used for near work. 


. QS R. E.—3.00 sph. distant vision 20/60 
S 


L. E.—2.00 sph. distant vision 20/50 


APPLIED REFRACTION. 201 


Since this gave too poor distant vision to be 


of use, she was given two pairs of glasses which 
proved quite satisfactory. Full correction R. E.— 
6.00 sph, L. E.—5.00 sph for distant, and for work 
R.—3.00 sph. L.—2.00 sph. Bifocals could have 


been given. 


CHAPTER*XIL 
ASTIGMATISM. 


Causes of Astigmatism. An equal refraction in 


different meridians of the same eye may be due either 
to an irregularity of the cornea or of the lens; but 


Fig. 175.—Corneal reflection of Placedo’s 
disc in emmetropia. 


Fig. 176.—Corneal ref yon of Placedo’s 
disc in regy Astigmatism. 


o Fig Coma reflection of Placedo’s 
Fig. 174.—Keratoscope. o in irregular astigmatism (May). 


practically is SS t of combined conditions in 


both of then Eis shown by the fact that often 
eyes having oderate corneal astigmatism are free 
from the Addition when the entire dioptric apparatus 
is ¢ ered—the corneal astigmatism being cor- 


r by a lenticular one. 


S (202) 
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Means of Diagnosis of Astigmatism. In addition 
to the subjective methods, to be described for de- 
termining and measuring the amount of the condi- 
tion, we have certain objective ones for diagnosing 
it. One of the earliest devised instruments for use 
in this connection is Placedo’s keratoscope. (Fig. 
174.) 


It consists of a disc, on the face of which are 


painted alternating concentric black and white circles, 


to which is attached a handle for convenience in 
using. When this disc is held before an eye its re- 
flection assumes one of the forms illustrated. (Figs. 
1797470- and7) 

Another instrument for investigating the corneal 
curvatures is the ophthalmometer, Fig. A 


tions for the use of which accompany the ¡vufnent. 


The student will note that both of 
struments investigate the ON the cornea 
only, and he will bear in mind ¿E e corneal error 
may be corrected by a simi etect in the lens. 
There is one method, ES of gaining informa- 
tion concerning the os resulting from 
both corneal and le (Py 


by the application(qpdirect ophthalmoscopy. If, on 


irregularity, and that is 


looking at the Wc, it is observed to be distinctly 
oval, there IO very great likelihood of the eye being 
astigmatyaand, if the refraction of the eye by 
mean this instrument (as shown by refracting 


S 
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the vessels running at right angles to each other), is 
different in different meridians, the condition is posi- 
tively diagnosed. 


Fig. QL Spheratmometr (Hardy). 


Forms Auca cen. Astigmatism or curva- 
ture ampia is described as regular when there is 
no b in the continuity of any of the refracting 
S es, and the difference in their curvature pro- 
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ceeds regularly from that of minimum radius to that 
of the minimum one when the keratoscope produces 
an image similar to the one illustrated in Fig. 176. 

When there is a break in the surface of any of 
the refracting media, or their curvatures do not pro- 
ceed regularly as described above, an irregular 
astigmatism is produced which is not correctible with 
lenses. Practically this can occur with the.cornea 
only as the result of injury or disease, and the kerato- 
scope image will resemble that shown in Fig. 177. 

The condition is further described as “with the 
rule” when the eye's greatest dioptric power lies in 
or near the vertical meridians, the usual condition, 
and which is attributed to shortening of the radius 
of curvature of the cornea by lid pressure,\When 
the greatest dioptric power lies in or ne XMhe hori- 
zontal meridian the astigmatism iscQuscribed as 
“against the rule” xO 

REGULAR ASTIGMATISM. e are also con- 
sidered as forms of the basiqafmétropias, and in this 
connection are. described È compound hyperopic 
astigmatism of which ae case is an example. 

1. Simple TYR 
in which the ge OP hypermetropic in one meridian 
and is eS in the one at right angles to it. 

2. SimA&PIM yopic Astigmatism (page 174), in 
RS meridian is emmetropic and the other 


my 


Astigmatism (page 176), 
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3. Compound Hypermetropic Astigmatism (page 
180) in which both meridians are hypermetropic, but 
to a different degree. 

4. Compound Myopic Astigmatism (page 178) 
in which both meridians are myopic but to a different 
degree. 

5. Mixed Astigmatism (page 182), where one 
meridian is hypermetropic and the other myopic. 

All of the above five forms may be either with 
or against the rule and are correctible with lenses. 

Symptoms of Astigmatism. If the astigmatic 
error be high in amount, the only symptom usually 
noted is a low visual acuity; but, if it exists in only 
a moderate degree and the patient has an active 
accommodation, he may suffer with the Ra marked 
asthenopic symptoms. This is espec; so if en- 
gaged in work calling for accurate yislon, because of 
the eye’s efforts to produce it b tant varying of 
the amount of ciliary mn musei Any. or 
all of the symptoms that fre complained of may be 
described and all eine promptly with the 


wearing of the propnéxseorrecting lenses. 
Prevalence portance of Astigmatism. Cur- 
vature ame with its many forms is the most 


common X ractive troubles; and, considered on 
the basj the discomfort it causes, it is undoubt- 
ARO most important. Likewise, it is the most 


diktlt to estimate accurately which has resulted 


O 


Ad 
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in the development of numerous accessory devices 
and various special charts for use in subjective re- 
fracting. Of the accessories, all may well be dis- 
carded save the stenopeic slit, which will often be 
found useful in locating the principal meridians when 
they have not been located by other methods. 

Stenopeic Slit. Fig. 53. This accessory is used 
by placing it in the properly adjusted trial frame and 
asking the patient to look at the Snellen chart, the 
operator meanwhile rotating the cell of the trial 
frame. 

If the patient sees better in one meridian than in 
others, very likely he is astigmatic. The meridian 
at which he sees best, which should be accepted 
only after several revolutions of the disc prelkrably 
by the patient himself, is one of the princ merid- 
ians. In this event, he will have the est vision 
while using the slit when it is rota Dto ninety de- 
grees from the first one -o operators use 
the stenopeic slit throughout fke work, with the trial 
case refracting each meridika separately, and com- 
bining the results for prescription; but this is 
not usually recomn d7 

Astigmatic Ọh4®. Numerous special astigmatic 
charts, all mogdifteátions of the clock dial chart (Fig. 
61), have ech devised, but they are not to be 


EN since they really are little or no im- 
provàN nt over the original. Some operators get 


À 


es 
SU 
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along very well depending on visual results alone as 
determined with the Snellen type. 


CASE Xx. Ce [sage 25.71 elegrapner Com; 
plains of frontal headaches that increase toward 


evening. On refracting systematically we find: 


R. E. 20/20 + .50 cyl. ax. 90 = 20/20 
L. E. 20/20 + .37 cyl. ax. 90 = 20/20 


Under homatropin the following was secured: 


R. E. 20/60 +- .75:sph-—: + .50 cyl. ax. 90'= 20/720 
E E. 20/60 + .75 sph. + .37. cyl. ax. 90 = 20/20 


He was given: 


R. E. +.25 sph. = + .50 cyl. ax. 90 
L. E. +.25 sph. — + .37 cyl. ax. 90 
DracNosts. Compound hypermetropig astigma- 
tism. Figs. 137-143. EAN 


CASE Jal.) ii}... aged aoo of 


poor distant and near visio Vith the regular 
procedure we find the visi ON. to be 200; plus 
spheres are rejected but «pltscylinders with the axis 
at 135 are accepted yy as they are in the left 


eye, save that ex: is at 45. The result is as 
follows: NZ 
R. E. 2D + 2.50 ax. 135 = 20/30 P. H. 20/30 
Es O-+ 3.00 ax. 45= 20/40 P. H. 20/40 
H S given above. 
«+ OxXcNosis. Simple hypermetropic astigmatism. 


> 113-119. 


S 
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CASE XL Mes. Ga ace= Zo. - Hotsewite: 
Complains of poor vision, epiphora and headaches. 


Applying the rules in order we find: 


KR E,£20/80 1225 cy ax. 100: 20/505 = 7/2 Cyl ax: 


1020/20 
L. E. 20/65 + 1.00 cyl. ax. 100 = 20/40 © —.50 cyl. ax. 
10 = 20/20 


She was given: 
R. E. +, 2 cyl. ax. 75==—.75 sph, 
L. E.+ 1.50 cyl. ax. 100 =-—.50 sph. 


Dracnosis. Mixed astigmatism. Fig. 149. 


CASE eA 1C ave 50. a bookkeeper. Com: 
plains of usual symptoms for near work and states 
that condition has been increasing since beginning to 
wear present correction ten days ago. Examining 
systematically, plus spheres and cylinders a re- 
jected and find a —.50 sphere improves ti eS ition 
Rie rom +00 to “Yo and tha $ .50 DD: 
cylinder improves anywhere near Opn is SE 

ocation of the 
meridian as at 170 degrees AN one cylinder with 
axis at that point is aver, 

Completing the refr eon of that and the left eye 
we have: NY 


RIE Sen eS 0 gph. > — .75 cyl. ax. 170 == 20/20 
eee 20/80 sph. TZ — 1.00 cyl. ax. 10==20/25 


of the stenopeic slit determines 


Dr oO Compound myopic astigmatism. 


Fig. ES] A 
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Examination of his glasses showed that he was 
wearing the same lenses save that the axes were at 
180 degrees. They were given to him with the axis 
at the proper position with very satisfactory results. 

Aphakia. There remains one more anomaly of 
the static refraction of the eye, a high degree of 
hypermetropia, or more often compound hyperme- 
tropic astigmatism, produced artificially either by 
complete dislocation of the crystalline lens within the 
vitreous, or more often by its removal because of its 
being cataractous. After such dislocation or re- 
moval, the eye is said to be aphakic. 

THE CORRECTION OF APHAKIA. In the correc- 
tion of this condition, the same rules are followed; 
but practice has demonstrated that, roughly speaking, 
a +10 D. sphere will be required to e the place 
of the removed lens with or EEN cylinder to 
correct the corneal deformity regWMnge from opera- 
tive incision. Another practigD point is that when 
using the pin hole disc L9 mine the visual acuity 
that may be expected, the placing a 10D sphere 
before it in the ee frame usually gives better 


results. O 
Since the NA er, if required at all, is usually 
of consid strength, great care must be exer- 


cised inglocáting its axis correctly. The use of the 


stenogae slit will prove of very great assistance in 
eee this. Often the distortion of the test chart 


ASTIGMATISM. 211 


with a+ 5 D. sphere before the eye will give a 
valuable clue to the location of the axis. 
Since changes in the dioptric power of the eye 
continue for some little time after the operation, 
| an aphakic patient should not have his correction 
| prescribed until six weeks have elapsed after his dis- 
charge; one other thing that must be remembered is 
that a monocular aphakic patient cannot usually wear 
his correction if he has normal or nearly normal vis- 
ion in his other eye. However, he should be re- 
fracted so that you and he may know just what vis- 
ion he may expect in the event of the other eye be- 
coming incapacitated. 

Case XIV. L. A. age 24. Laborer. Swollen 
opaque lens resulting from penetrating PA ten 
days previously, removed from right eye eigf weeks 
previous because of secondary O pplying 
the rules, then is found: xO 


R. E. 20/200 + 6.00 = + 2.00 xR 22O a 
10.00 = 20/20 K 
L. E. 20/20 + .25= 20/200 © 
Glasses were not potai because they would 
not be practical. eg) 
CASEN ge 69. Farmer. Both lenses 
removed six weeks/previously because of senile cata- 


fact Pollo ista the rules: 
RE: + 9.00 = 20/25 P. H. 20/25 
L. ENNY200 + 8.00 + 1 cyl. ax. 105 = 20/25 P. H. 20/25 


aw 
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Given above for distance with suitable correction 
for reading as discussed under presbyopia. 

Recapitulation, This completes the discussion of 
the static errors of refraction which will be closed 
by again emphasizing the need of following the rules, 
pages 162-164 in the order given, and which are 
epitomized in the following combined figure and 
table, page 213. 
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In the normal eye a + 50 sph or cyl 
would diminish the visual acuity, so would 
— sph and — cyl lenses. Any of them 
would remove the focal point from the 
retina. 


In hyperopia, a + 50 sph would im- 
prove vision, rays of light being con- 
| verged and brought forward on the retina. 


In comp. hyperopic astigmatism, a + 
sph lens will improve the vision and 
combining a + cyl lens with it would 
correct the defect. 


In simple hyperopic astigmatism, D SF 
sph would not improve vision; a + cyl 
lens would converge rays of light in 
one median, bringing it on the retina. 


In mixed astigmatism, + sph or — sph 
lenses will not improve the error. A 
cyl lens would improve it and a — cyl 
lens at right angles to the former would 
correct the error. 


In myopic astigmatism, a + sph would 
not improve vision; a — cyl lens with 
| the sph would correct the error. 


In myopia a + 50 sph or + Q, 
would decrease the vision; a — e ld 
diverge the rays of light a mig the 


focus on the retina. O ) 


In comp. myopicGstigmatism a — sph 
lens would oom e vision; a — cyl 
lens with th would correct the 

| error. NS 
a Fig. 179. 
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CHAPTER XIIL 
PRESBYOPIA. 


In an earlier section, the function of accommoda- 
tion was considered and mention made of the fact 
of its gradual failure from youth to age with an 
accompanying table giving its amplitude at various 
ages. The individual is unconscious of this gradual 
loss of accommodative power until it becomes so 
reduced as to make near work difficult or even im- 
possible. 

Since the greater portion of near work is done at 
about 13 inches, the equivalent of apyroximately 
a+ 3.50 D. sphere must be maintaing¥ Qo? focus the 
divergent rays originating from Coe source 
of illumination on the retina af@ye emmetropic eye 
whether it occur naturally Q lenses. 

Onset of Presbyopia. ¿in at the table re- 
ferred to will show thatQhe eye usually has just this 
amount of accomme@ttive power at the forty-fifth 
year, and that į RÒ dually reduced until it is prac- 
tically abser De seventieth year. Forty-five then 
is said to befhe age of the onset of presbyopia, be- 
cause NE) at that time the need for assisting the 
ÚS accommodation with stronger and stronger 


A 


ex spheres begins. 
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Amount of Addition Required. In determining 
the strength of the convex spheres added, the eye 
must always be considered as emmetropic. If hyper- 
metropic, the static correction must be added to that 
given for age; and, if myopic, must be deducted 
Crone At. 

Incidently, it should be noted that the onset of 
presbyopia is hastened by uncorrected hypermetropia ; 
that it is delayed by myopia. It is never nature’s 
plan to make use of the entire quantity of any force 
but rather to hold. some little of it in reserve for 
emergencies. For this reason it is found advisable 
to supply a little more plus, as we say, than is 
actually required for the usual working distance. 
This gives the eye a small reserve for ocggétnal 
near work and makes possible a greater ¿Oy of 


adjustment for fine work. The followi le gives 
the strength of the convex lens ust required at 
different ages, but must not be ed exactly be- 


cause of the individual variati in the onset of de- 
gree of presbyopia and the Gi ing working distance 
of people of different octyations. 


TABLE ¿ron CORRECTION. 


Addition Required. 
1-50. Sphere. 
NS) 2. Da Sphere. 
O 2.00 “Sphere, 
3.00 Sphere: 
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Presbyopic Correction of Aphakic Patients. 
Since the aphakic patient obviously has no accom- 
modation whatever, he may quite properly be re- 
garded as an individual of seventy-five years in so 
far as his eyes are concerned, and be given the full 
amount of near correction required for the working 
distance decided upon, usually three-and-one-half 
diopters. 

Near Test Type. The numbering of the Jaeger 
type, described in the previous chapter, has been 
changed in recent years so that noting the finest type 
the patient can read when made emmetropic, the 
variously sized sections are captioned with strength 
of the plus sphere that likely will be required to give 
him normal near vision. The chart an table 

Ify, seeking 


must be considered and treated indiv) 
to give the clearest near vision the greatest 
range possible. O 
Illustrated Cases. CAS Les. Sage 
41. Housewife. Complu that eyes tire at near 
work for last three moks; has never worn glasses 
and has recently b hrough a severe illness. 
EXAMINAT NE ows her to be emmetropic but 
unable to y Or finest type, which is made clear 
over a ¿rn with 24-50 D sphere. betore 


both e 


Oe n above for near work only. 
Y 


A 
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CASE XVII. E. B., age 50. Farmer. Complains 
of inability to read comfortably for last month. 
Found to be hypermetropic one-half diopter in both 
eyes and to require the addition of a + .75 D. sphere 
before both eyes to make the finest type clear. Given: 


R. E. + 1.25 for near work. 
Le Bsa 1 325 


CHAPLER XLV: 
HETEROPHORIA—MUSCULAR INSUFFICIENCY. 


Orthophoria. Perfect binocular balance. 

Heterophoria. Imperfect binocular balance. 

Esophoria. A tendency of the visual axis in- 
ward. 

Hyperesophoria. A tendency of the visual axis 
upward and inward. 

Exophoria. A tendency of the visual axis of one 
eye to turn out. 

Hyperexophoria. A tendency of the visual axis 
of one eye to be above the other and outwakd. 

Hypophoria. A tendency of the az fone eye 


to be below the other. 
Squint. Cross eye, or an act eviation of one 


of the eyes in, out, up or doy 
a 


Much has been writter very little is under- 
stood about extrinsic oculQ muscle anomalies. Many 
theories have been a ced for the occurrence and 
correction of th Ger phoria; but the fact remains 
that it often~d@ pears spontaneously on wearing 
the refractiyereórrection and that it seldom yields to 
treatmengX means of prism exercises, which, how- 
ever. Qould be tried before resorting to operative 


pro ures. 
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Diagnosis of Muscular Errors. Tests for mus- 
cular anomalies should always be made with the 
patient wearing the refractive correction, since very 
often there is much less insufficiency with the lenses 
than there is when they are not worn. The tests all 
depend on placing the muscular fusion sense in 
abeyance, which is accomplished by making the 
images in the two eyes so different as to make these 
fusions into one impossible. 

Various accessories have been developed for this 
purpose; none are better than the Maddox rod be- 
fore one eye and a colored disc before the other, the 
patient being instructed to look at a small light 
at a distance in a moderately darkened room. Under 
these conditions, the eye wearing the oO rod 
sees a streak of light at right angles to th rection 
of the rod; and the other one, of c e, sees a 
colored light. If they coincide the e Oye in a state 
of muscular balance; if not, th neth of prism, 
placed with bases over the weaker muscles required 
to make the images coinci ¡Qs the measure of the 
heterophoria. Either horizontal or vertical 
muscles may be SS simply rotating the rod, 
thus changing t rection of the streak. 

In additio determining the static condition 
by the mood, one should always determine 
the me e of the muscular action with the fusion 
sense N ng. This is done by having the patient look 


——_——— 
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at the light while wearing his correction and deter- 
mining the strength of the prism with which he can 
maintain single vision. Remember that the apex 
must be placed over the muscle tested. The normal 
individual should overcome from one to two prism 
diopters base up or down; four to six, base in; and 
from twelve to eighteen, base out. 

Prism Treatment of Heterophoria. When a het- 
erophoria does not disappear on wearing the correc- 
tion, efforts should be made to develop the deficient 
pair of muscles by means of appropriate prism ex- 
ercises. In using prisms to exercise muscles, one 
must remember to place the apex of the lens over the 

| muscle to be exercised; and to attempt to so gauge 
the length and frequency of treatment increase 
of prism as to stimulate the muscle ope? than to 


fatigue it. S 
Operative Treatment of Hetefap oria. Exopho- 

ria, or a deviation of the AS) itward, is the usual | 
muscle imbalance requiking operative treatment. 
The technique of this is Q same as in operations for 
squint or cross eyesg\frid the author believes a tenot- 
omy of the ext rectus with a retaining suture 
should be c Qut not before an attempt to correct 
the ae error has been made. 

c 
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CHAPTER XV: 
RETINOSCOPY: 


Retinoscopy is a method of estimating the refrac- 
tion of the eye by studying the movements and form 
of the retinal reflex obtained by throwing a beam of 
light from a plane mirror into the eye from a given 


distance. 


S 
g` 
ÉS 


Fig. 180.—Retinoscope, ES 


Apparatus. The apparat esca for this 
work is a plane retinoscopic Pe of about one and 
one-half inches in diameRy, a good light (preter- 
ably on an AS ket), trial frame and case 
of trial lenses. A o the light, an Argand gas 
burner or an dehric lamp, spherical in shape and 
frosted to pr&gnt an image of the filament showing, 
are the ) although a good clear candle or oil 


lampQY do. 


i ~\ (221) 
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The best place in which to do retinoscopy is an 
absolutely dark room, but an outside room with the 
windows shaded by opaque shades answers all 
purposes. 

Schematic Eye. For study by the beginner, the 
best device is a good schematic eye (Fig. 4) in place 
of the patient, as it does not tire. In using it, the 
iris diaphragm should be opened or closed until the 
pupillary area is the size of a well dilated pupil, or 
about one-fourth of an inch in diameter. 

Arrangement of the Light. The light should be 
arranged either to one side of the patient’s head on 
a level with the ear, or preferably about three inches 
above the patient’s head. The face should always 
be in a shadow. | 

Position of Observer. The observ outa be 
stationed one meter in front of the&dschematic eye 
or patient (Fig. 32) as this is arthest one can 
work with convenience. Thee of the observer 
and that of the patient nul be on a level, hence 
it is convenient to Hees topped stool for the 
observer, and a sta(ppary topped one for the pa- 
tient (a high ao vith back and arms is best for 


children). AN 


What t Took For. Seated one meter in front 
of the gent, the mirror held in the right or left 
hanc Q ichever is easier for him, and before his 
<Q ponding eye, the observer catches the light 


S 
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from the lamp and reflects it back into the patient's 
eye. The latter should fix a point midway on the 
observer’s brow. If strabismic, the unobserved eye 
should be covered; otherwise the patient may not 
maintain fixation. 

When the observer catches the emergent or re- 
flected rays on his own retina, he will see a red reflex 
in the patients pupil. To get this reflex it is neces- 
sary that the pupil and the sight hole of the mirror 
coincide; at first the student may have to close the 
eye he is not using, but he should learn to keep both 
eyes open. 

After learning to see the retinal reflex the mirror 
should be tilted on a vertical and horizontal axis. 
In tiltine the mirror on a vertical axis the light 
reflected on the patient's face will move ná same 
direction as the mirror is tilted or in 44 vertical 
meridian, and in the horizontal merj when the 
mirror is tilted on a horizontal Rey The light on 
the face always moves m the direction as the 
mirror is tilted—i.e., with th&Nmirror. 

Phe reflex in the Dip! ary area will move in 
different directions, Ding different appearances 
as to form, brillia nd rapidity of movement in 
the various reface conditions of the eye. 

From thecdirection of movement, we learn the 
following Os viz., if the reflex moves in the same 


dire s the mirror or with the light on the 
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face, we have emmetropia, hypermetropia, or myopia 
of less than one diopter. If it moves against the 
mirror or opposite the light on the face, we have 
myopia of more than one diopter. 

The more rapid the movement of the reflex, the 
less the error; and the slower the movement, the 


greater the error. 
The more brilliant the reflex, the less the error; 
and the dimmer the reflex, the greater the error. 


+2D 


+3D 


Fig. 181.—Specimen retinoscopic record cross ( ent). 


The form or shape of the reor nn hyper- 


metropia and myopia is circular e escentic in out- 


line; and in the astigmatic e it is elongated or 
there is a distinct band ọf Ugh? across the pupillary 
area. (See pages 231-233.) The long axis of the 


band is in the meridi@y of least error. 

The refractegpobridian is always the one in 
which the mi is moved; and it is best for the 
beginner tArgiract one meridian at a time, as he will 
then be@s liable to get confused in locating the 
mer] of astigmatism if any. In making his 
A , it is convenient to make a diagram of the 


S 
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two principal meridians in the form of a cross, and 
to indicate the error found in each meridian. (Fig. 
181.) 

Principal Meridians. The meridians referred to 
in refraction are designated on the graduated arc of 
trial frame (Fig. 50) and correspond to the merid- 
ians as we might imagine them running across the 
cornea and numbered on its circumference. 

While in all circles there are three hundred and 
sixty degrees (360°), for practical purposes, the 
trial frame is graduated in divisions of five degrees 
(5°), beginning always on left side at 0° and running 
to the right to 180°, one-half only of the circle being 
graduated. The horizontal meridian is always 


spoken of as 180° 

When the radii of curvature of the meri coe 
all equal, the error, if any, is spherical E 
tropia or myopia). In astigmatism, ON is always 
a meridian of greatest, and one fon curvature of 
refraction. These meridians Ax ed the principal 
meridians, and are always od apart in regular 
astigmatism. 

By observing the e the trial frame where 
the long axis of ¿on of light strikes, we can 
judge quite rea the location of the princi- 


pal meridians; as the long axis of the band lies 


in the SS etropic meridian and the other is 90° 
fror 

wey À 

Ve 
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We often note an oblique movement of the reflex 
across the pupillary area when we move the mirror 
vertically or horizontally. 

The point on the trial frame, where the line in 
which the reflex moves strikes, indicates one of the 
principal meridians; the other is 90° from it. While 
this indicates an astigmatic condition, yet we cannot 
always demonstrate it by retinoscopy, and when an 


FA HARDY © CO. 
CHICAGO 


Fig. 182. —Axonometer Tor 


astigmatism is found, cylinder fe not always ac- | 


cepted at the trial case. 

Again, where they O ea, it is frequently 
in the vertical and me meridians. A more 
accurate way to lqd@e these meridians is to use the 
axonometer O ington. (Fig. 182.) 

This devie a black disc with a central aperture 
the size Sa dilated pupil and an arrow point on 
each sifo of it. It is placed in the trial frame and 


rọ until the arrow points coincide with the line 
QMovement of the reflex, of the long axis of the l 


S 


O 
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band of light, when they will point to one of the 
principal meridians on the graduated arc, the other 
meridian being 90° from this. 

The Point of Reversal, This is the objective 
point aimed at in retinoscopy. It is the point in 
front of the eye where emergent rays of light meet 
or cross, and at this point there will be no movement 
of the reflex. An artificial point of reversal is estab- 
lished at which we aim to bring emergent rays of 
light to a meeting point or focus. This standard 
point is one meter, and as long as emergent rays do 
not cross between this point and the patient’s eye, 
the movement of the light reflex is with, and plus 
lenses must be placed in front of the eye until they 
are brought to a focus at one meter. (See Figs\ 183 
and 184.) xS 
If on the other hand emergent rays a. Cross 
before they get to our eye, the mefohient of the 
reflex will be against, and minu Les must be put 
in front of the eye until they 4e“pfought to a focus 
at One; meter. 4 See: Fig, 10) When this point 
is found there will be n vement of the light re- 
flex in the pupil. SS 1e point of reversal, and 
the lens bringin rays to a focus at this point 
represents the GO con of the eye, with—1 D. 
added, becau NG our establishing an artificial myopic 


Ot 


far point © meter; or practically the eye has been 
rendenÑ D. myopic by working at this distance. If 


> 
ao 


| Y 
| + 
ES 


aS 


228  OPHTHALMOSCOPY, RETINOSCOPY AND REFRACTION. 


the observer worked at one-half meter, then he would 
render the eye 2 D. myopic and would add — 2 D: 
After getting the foregoing well fixed in mind, 
the student should practice observing the reflex and 
its movement in the schematic eye with the sliding 


tube in different positions. 


O 
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CHAPTBRAOAVI 
APPLICATION OF RETINOSCOPY. 


For accurate retinoscopy, the accommodation of 
the patient's eye must be suspended. This means 
that in cases where asthenopia is marked cycloplegia 
is necessary. When asthenopia is not marked, or 
where accommodation is naturally suspended, simple 
mydriasis is all that is necessary; this is only for 


SLIME AGE e xe 
Fig. 183.—Emmetropia (Nugent). (Q) 

the purpose of getting a large X upil so as 
to get contrasting light and nO 

Emmetropia. In this condi aS ae reflex moves 
with the mirror and plus lena must be put in front 
of the eye until there is no@jovement. We PD) lens 
will give up a point of ovement, and adding our 
— 1 D. lens for the YS meter distance, we have O or 
emmetropia as the fésult. (Fig. 183.) 

Hypermey@pia. The reflex moves with the mir- 
ror and p O€nses must be placed in front of the eye 
to brig e rays of light to a focus at the position 


(229) 
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of one meter. When the plus lens is found that 
gives no movement of the reflex, the point of reversal 
has been established; and if the same result has been 
obtained in both the vertical and horizontal meridi- 
ans, the condition is simple hypermetropia. 

The true amount of error, however, will be repre- 
sented by the strength of the plus lens found with 
— 1 D. added, i.e., in a given case it takes a +4 D. 


to give the point of reversal in both meridians, add- 


1 METER 


Fig. 184, —Hypermetropia (Nugent). 


ing —1 D. the result is + 3 D., whig Will be our 
starting point at the trial case. 

Myopia. In this the reflex*faves with the mir- 
ror in myopia of less tha Q because emergent 


rays cross beyond one nxter, and less than + 1 D. 


D. then gives les an— 1 D. as the resulting 
myopia, 1.e., + “gives point of reversal in both 
meridians, Ces: D., the result is —.50 D. 


of more a 1 D. the reflex will al- 


will give the point of 4, rsal. The addition of — 1 


In m 
ways gainst the mirror, and — lenses must be 
SY Ks hs of the patient’s eyes to bring the rays 
Wnt to a focus at one meter. The glass which 


De 
Y 
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gives no movement of the reflex establishes the 
point of reversal; and if we get the same result 
in both the vertical and horizontal meridians, we 
have a simple myopia. (Fig. 185.) 

The true amount of the error, however, will be 


1 METER 


Fig. 185.—Myopia (Nugent). 


represented by the strength of the — lens with — 1 
D added, re in a given case it takes a—3 D. to 
give the point of reversal in both meridians; adding 
— 1 D. the result is —4 D. which will be the start- 


ing point at the trial case. N 


Fig. 186.—Retinoscopic ilum haion and shadow in 


oe Mey May). 
I 


Astigmatism. It NG condition the reflex as- 
sumes an elonga 1& band-like appearance reaching 
across the me area, the long axis of the elon- 
gated reflex band being in the meridian of least 
error we dicating the direction in which the axis 


of HD) recting cylinder should be placed. 


A 
S 


+ 
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For practice with the schematic eye, an astigma- 
tism can be produced showing the band of light by 
placing a cylinder in the slot provided for lenses on 
the front end of the model. The student must re- 
member that when he uses a plus cylinder he is pro- 
ducing myopic astigmatism, and when a minus cylin- 
der, hypermetropic astigmatism. Cylinders from .75 
D. to 1.50 D. give best banded reflex when used on 
a schematic eye. (Fig. 186.) 


+HD 


= 


Fig. 187.—Simple hypermetropic asiendo) 


SIMPLE HYPERMETROPIC AspMMATISM. The re- 
flex will move within both m ans and the banded 
appearance will be seen egr he meridian in which 
the long axis lies will b erected with a 1D lens, 
indicating emmetro ey The other meridian will be 
corrected with a nager + lens and the + lens giv- 
ing the point that meridian with—1 D. added 
will indicat pe amount of astigmatism. (Fig. 187.) 
This reg@y will be the starting point at the trial 
case © at cylinder with the axis in the em- 


> 
N ic meridian. 


S 
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+ 1.00 D., in weak meridian + 2.00 D. in strong 
meridian, adding — 1.00 D. will give O in weaker 
meridian, indicating emmetropia. — 1 D. added to 


+2D 


+3D 


Fig. 188. —Compound hyperme- Fig. 189.—Compound hyperme- 
tropic astigmatism as reflex appears tropic astigmatism as reflex appears 
before neutralizing lenses are used after the weak meridian has been 
(Nugent). neutralized (Nugent). 


stronger meridian gives + 1.00 D. which requires 
a + 1.00 D. cylinder axis 90° or in weaker meridian 


indicated by the band of light. 
Y: S A 


Fig. 190.—Riggs ENN epe and retinoscope (descriptive 
pamphlet A o the instrument). 

COMPOUND CO OE ANA (Figs. 
188 and Here the reflex moves in both 
meridian 1t slower in one than in the other. The 
band ight may not appear until the weaker or 
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faster moving meridian is corrected or nearly so. 
The result will be a stronger than +1 D. lens in 
this meridian, and a stronger one still for the slower 
moving meridian, 1.e., weak meridian + 2 D., strong 
meridian + 3 D. adding — 1 D. will give a+ 1 IX 
tor the weaker and ‘a +10). sphere with a4 deb. 
cylinder with its axis in the weaker meridian or + 


1.00 + 1.00 ax 90°... (See Nugent’s rule, page 236.) 


Fig. 191.—Simple myopic astigma- Fig. 192.—Simple khypermetropic 

tism of more than 1 D (Nugent). astigmatism of < than 1D 
(Nugent). 

SIMPLE Myopic ASTIGMATISM. the astigma- 


tism is more than 1 D. the ¡RO moves with the 
mirror in one meridian an 1 D. lens will give 
the point of reversal; addigg— 1 D. gives emmetro- 
pia for that meridian. Ae opposite meridian, how- 
ever, will give an Cr st the mirror movement of 
the reflex and iA(@Make a minus lens to give the 
point of e and adding a—1 D. will give 


pter of myopia for that meridian. 


one more 
¡Emus ` o, cylinder with the axis in the emme- 
tr ¿Qheridian, will be the starting point at the 
ÓN case. If the myopic meridian is less than 1 


SS 
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D. the motion of the reflex will be with the mirror; 
the point of reversal will be indicated by a + lens 
of less than 1 D. and the result will be estimated 
the same as in myopia, but in one meridian at a time. 
Rie 192%) 

ComMPOUND Myopic ASTIGMATISM. If the myopia 
is more than 1.00 D. the reflex will move against the 
mirror in both meridians, but at different rates. 


Fig. 193. —Compound myopic as- Fig. 194, —Compound myopic 
tigmatism showing appearance of astigmatism showing seeker 
reflex before neutralizing lens is of band of light after MO din of 
used (Nugent). least error has be kB pútralized. 

2D sph — 1D >X 180. See 
Nugent’s rule, AIE 
The more rapidly moving reflex pre in the merid- 


ian of least error and the moré¿slsly moving reflex 
will be in the one of me error. Estimating 
each meridian separatel Qina adding — 1 D. for 
the distance of 1 C in all other cases, re- 
sult is a minu y combined with a minus 
cylinder with È Sy s in the weaker meridian. (Figs. 


193 and 194 
BN STIGMATISM. In this condition the two 


merid Qe 
oS 
o 


indicate different denominations of re- 


Ad 
ES 
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fraction — i.e., myopia in one and hyperopia in the 
other. Each meridian should be estimated separately 
and — 1 D. be added to the correction found for each 
meridian. Figs. 184 and 185. The correcting lens 
obtained by combining the two lenses into one is 
called a crossed cylinder, and the axes of these cylin 
ders are 90° apart or at right angles. Crossed cylin. 
der, however, is not often used, the correction being 
made by a combination of a sphere and cylinder. 
See Nugent’s rule. 

IRREGULAR ASTIGMATISM. Retinoscopy does not 
give very satisfactory results in this condition. It is 
usually caused by opacities on the cornea or lens, and 
these so scatter the rays of light that no distinct 
direction of movement can be made outa\ However, 


by persistence a result may be obtain hich is use- 
ful as a foundation in getting a ifest correction 
that will be beneficial to the parida). 

Lenses Used. In esti o the refraction by 


retinoscopy the lenses adguaffy necessary are spheres 
only, as we estimate Ot one meridian, then the 
other. Some refr nists, however, prefer to use 
cylinders in tha @ithation of astigmatism. This is 
unnecessar N is apt to be confusing because of 
the ae Oe for reflection of light. 

Nae? Ts Rute. The following rule devised by 
Ds SS Nugent for the purpose of writing formule 
Wi 1 net retinoscopic findings, is concise, accurate, 


Sa 
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easy to understand and memorize, and is applicable 

| to each and all of the results obtained by the retino- 
scope. 

THE Rute. Choose the numeral from one 

(lesser) meridian for the sphere. Now subtract this 

number from the numeral in the other (greater) 


+2 sph. +2 
+2 +2 no cyl. 
0 


+2 


+1 sph. +2 
| +1 
| +I= +1x9 


Fig. 195.—Nugent's 2 29° 
meridian. The remainder ¿A strength and sien 


of the cylinder, the D which is indicated by 
the meridian from p 


195.) N 


Practical WaY»4f Finding the Point of Reversal. 


| 

| 

here was chosen. (Fig. 
| 

| It has been“ióénd that, as the point of no move- 
| 

| 

| 

e 


ment O SN Feflex is hard to recognize and is gener- 
ally a 
so 
Y 
ww 
À 
N 


‘uous, the most practical way of finding 


O 


Y 
SY 


N 
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the point of reversal is to take the half-way point 
between the strongest lens with which the reflex 
distinctly moves in the same direction and the weak- 
est lens with which it distinctly moves in the opposite 
direction, i.e., in a given case the reflex moves with- 
out a lens, and the strongest lens with which it 
moves distinctly with is a +4 D., the weakest with 
which it moves distinctly against is a + 4.50 D., or 
the half-way point between the two is + 4.25 D., or 
the point of reversal. Again, if the reflex without 
lenses moves against, and the strongest lens with 
5 D., and the weakest 


which it moves against is a 
with which it moves with is a—5.50 D., then the 
half-way point between them is—5.25 D. or the 
point of reversal. 

Spheric Aberration. This is a cond Nhat often 
puzzles the beginner. Because of Qvidely dilated 
pupil, there are two distinct pas of light and 
shadow, a peripheral one ar Antra one. 

In positive ÑO 
with, and the peripher() area of light or shadow, 


against the mirroraQ); 
In negative tion (conical cornea) the cen- 


a 
tral reflex mo Wei and the peripheral one with 


central reflex moves 


the mirror, 
If student will get in the habit of always 
obser the movement of the reflex throughout 


r to five millimeter area at the apex of the 


E. O 


Ae 
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cornea he will not be bothered by these conditions. 
We do not care for the refraction in the periphery 
as this area is covered by the iris, hence, we dis- 
regard it. 

Spheric aberration is frequently annoying in 
estimating astigmatism in the vertical meridian. As 
in astigmatism the reflex is banded, in this condi- 
tion, a band of light running horizontally across the 
pupil, with the ends of the ring obliterated by the 
iris. This gives the appearance of three bands; and 
when the eye is tilted slightly up or down, one of 
the bands is not seen, and only two bands come to- 
gether and separate like the blades of a pair of 
scissors as the mirror is tilted vertically. The con- 
dition is called the scissors movement, and is some- 
times ascribed as being due to a tilting o lens 


central reflex should be used. The 1 used to cor- 
rect this error with the co one that will 


keep the two “bands of light”, taggther, or nearly so. 


in its fossa. This gives another K: the 


Value of Retinoscopy. value of retinoscopy 
is in the fact that it is a @jhod by which the refrac- 
tion of the eye is ol ¿0 objectively. This makes 
it indispensable it ng (hypermetropic) children, 
with strabismus\og other condition where glasses are 
necessary, afd in illiterates who from any cause, 


cannot KA what lenses they see best with at the 


trial D 
© 
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Mydriatics and Cycloplegics. For many cases of 
refraction, the use of drugs is necessary for dilating 
the pupil and suspending the accommodation, and we 
should have a clear idea in our minds as to what we 
can expect from those drugs and how to use them. 

A mydriatic is a drug which dilates the pupil. 

A cycloplegic not only dilates the pupil but para- 
lyzes the ciliary muscle. 

All cycloplegics are mydriatics, but all mydriatics 
are not cycloplegics. 

The following table gives the different mydriatics 
and cycloplegics with duration of the paralysis: 

Euphthalnin—purely mydriatic. 

Cocaime—mydriatic. Occasionally, but slightly 
cycloplegic. 

Homatr uee paralysis, ¿O Ss COn 
plete recovery, 2 days. 


Scopolanun—complete ani; hour; com- 


plete recovery, 4 days. > 
Hyoscyamim—complet Cr sis, 3 days; com- 


plete recovery, 8 days. RN 

Duboisin—compl oe 2 days; complete 
recovery, 8 days O 

Atropin Ne paralysis, 2 days; complete 
recovery, 1AyAys. 

Solut of proper strength of those drugs when 
ES nto the eye, in a short time begins to give 


Sy acting on the nerve endings of the sphincter 
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muscles of the iris and ciliary body, paralyzing their 
action, thus producing dilated pupil and suspension 
of accommodation. 

Atropin, is the most reliable cycloplegic, and 
where accurate suspension of accommodation is de- 
sired should be used. It is used in solutions varying 
from 2 to 10 grains to the ounce. The 2-grain solu- 
tion for children up to the age of 10 years and the 
4-grain solution from this age upward. The stronger 
solution is generally used only where the weaker 
solution has failed to give complete cycloplegia. 

There is very little danger of getting toxic 
effects from the drug, if care is used in closing the 
puncta by pressure over the inner canthi with the 
thumb and finger deeply enough to close the Aa 

o 


into the eye at the external canthi. In ths 
solution is kept from getting into the, t 
the nasal ducts, swallowed, and Atn up by the 
stomach. The symptoms of OR are dry throat, 
flushed face, and rapid aes when they occur 
the drug should be disconyued. 
The action of thi while profound is slow, 
and it should be dr d into the eyes three or four 
times a day for Ghyee days, when the cycloplegia is 
usually comple, and the patient ready for refrac- 
tion. uit rcloplegia is not complete, the drug can 
be uso a day or two longer. In fact, when the 


So 
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patient is using atropin, he might as well use it 
long enough to give two examinations approximat- 
ing each other pretty closely, when it can be certain 
that the best results have been obtained. 

Homatropin, is the most transient cycloplegic 
and is very useful in the examination of adults (even 
good results can be secured in children) where time 
cannot be given to the use of atropin. For use in 
the office we are accustomed to use the No. 342 
gelatin disc of Wyeth. 

It is used also in 2 per cent. solution in water 
or oil (castor or olive) one drop being instilled into 
the conjunctival sac every five minutes six to eight 
times when, after twenty to thirty minutes, the action 
is supposed to be complete and the patient ready for 
refraction. ES 

The practical way to use the ds is to pick up 
one with a pledget of cotton, w on a toothpick 
or probe and dampened wi Ori acid solution or 
sterile water, and place Wand lower conjunctival 
sac. If the cotton is qee wet the disc will readily 
adhere to the conjw@tiva. Let the patient keep his 
eyes closed for a hour (best by bandaging), 
use a separa NK in each eye, and keep the eyes 
closed agaka) action will be obtained in one hour 
from theme first disc is used. Some prefer to use 
a digelery twenty minutes for three times, waiting 


S 
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twenty minutes after the last one when the patient 
is ready for refraction. 

Scopolamin is quite a favorite with some oculists, 
but it acts in our experience no better than homa- 
tropin and the effect is more prolonged. It is ad- 
vised to use it in a one grain to the ounce solu- 
tion, one drop of which solution instilled into the 
conjunctival sac is supposed to give complete cyclo- 
plegia in one-half hour. 

Hyoscyamin is not often used. 

Duboisin is useful more as a substitute for 
atropin, when there seems to be an idiosyncrasy for 
the latter drug. This is manifested by a marked 
conjunctival irritation with erythema. Duboisin is 


A 
Oy 


AS 


best used in a 1 per cent. ointment. 


O 


CHAPTER XVII. 


MEASUREMENT OF LENSES, PRESCRIPTION 
WRITING, TRANSPOSITION AND 
FRAME FITTING. 


The determination of the proper correction is 
not nearly all that is necessary in the treatment of 
refractive errors; but, if success in this important 
branch of therapeutics is to be attained, as much 


| 2 3 


Fig. 196.—Convex lenses. 1. Fig. Ta aan lenses. 1. 


Plano-convex. 2. Bi-convex. 3. Plano-cefcayé. 2. Bi-concave. 3. 
Convex meniscus (May). Conc eniscus (May). 


care must be taken in ing the form of lens 
suited to the case and&inproperly mounting it be- 


fore the eye as is usedGh doing the refraction. 


Forms of Len% In the early days of the 
specialty, NA lenses were either biconvex or 
biconcaveo-aQíhe case might be, as shown in Figs. 
196 an Y 


+ . 
ExxAosmetic reasons and for the purpose of 


h ing the periphery of the lens nearer the eye 


SY plano-convex and concave (Figs. 196 and 197) 


A (244) 
> 
: 4) 
S 


+ 


ax 


LENSES—PRESCRIPTIONS—FRAME FITTING. 245 


were devised. The meniscus form, even with only 
the usual plus or minus one and twenty-five hundreths 
D. base surface has been found so much more satis- 
factory than the earlier forms that of recent years 
much deeper meniscus forms, six diopter base sur- 
face or even in some cases nine diopter base surface, 
have come into general use. 

This form has been found to be comparatively 
free from annoying reflections, to bring the edge 
of the lens quite near the eye and to have the added 
advantage of causing the eye to look more nearly at 
right angles to its surface. 

Toric Lens. The deep meniscus lens has proven 
so satisfactory that a demand has been developed for 
a similar lens in cylindrical correction whic a 
been met by the toric lens. 

By varying the radii of curvature i desired 
difference of refractive power between, two merid- 
ians, the cylindrical correction CR be produced. 
Then by grinding a pon cae. a aere on the orig- 
inal plane surface, the spheric€) correction will result. 

Example. If it is y to make a I DESph. 
al eiaO0 ant xO 
in which the me po SNE least curvature, called the 


form, a blank is selected 
case curve, has fractive power of 6 D. and the 
stronger on “fs the refractive power of +7 D. 
Remember” that the dioptric power of a lens is 
equal RA e algebraic sum of the two surfaces ex- 


SÀ 
SO 
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pressed dioptrically, we now grind a minus 50 sphere 
on the plane surface producing the desired strength, 
and cut the lens from the blank with its weakest 
meridian at 90°. 

Theoretically, a toric lens need not be of the 
deep meniscus form, but practically they always are 
so, because the sole purpose for which they are made 
is to obtain the advantages resulting from the 
meniscus form. 

Transposition of Lenses. While in practice, when 
prescribing toric lenses, it is safer for the oculist 
to leave the above calculations to the optician; it is 
necessary that we have a thorough knowledge of 
transposition, the combining of two lenses into one 
or of changing the form of a lens to a more desir- 
able one while retaining the same dio o ower. 

RULES FOR TRANSPOSING. y e To combine 
plus spheres and cylinders or us spheres and 
cylinders to produce a MOS lens, take the sum 
of the sphere and cy OA the new sphere and 
retain the cylinder wi 


moved 90 degrees. Q 


s sign changed and axis 


Examples: 


> +A Nos 105 = + 2 sph. C—1 ax: 15. 
spa. = — 50 cyl. ax. 180 = — 2:50 sph. > +50 


: E ax. o 


To combine spheres and cylinders of 


SE signs, take their numerical difference for 
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the new sphere giving it the sign of the stronger 
original lens and retain the cylinder changing its 
sign and moving its axis 90 degrees. 


Examples: 
1. + 3 sph. D —2 cyl. ax. 90 = + 1 sph. D +2 cyl. 
ax, 1005 
2. +.50 sph. T — 2.50 cyl. ax. 150 =—2 sph. D + 


2.50 cyl. ax. 60; 
3. —1 sph. +3 cyl. ax. 100 = + 2.00: sph. >= 3 
eya 10, 

Rule 3. To convert cylinders, either plus. or 
minus, to sphero-cylinders, use sphere of same power 
and sign and retain cylinder with sign changed and 
axis moved 90 degrees. 


Examples: 


1. — 3 cyl. ax. 1.80 —=— 3 D + 3 cyl. ax. PY 
D T a 00 LoS LES byl. ax O 


Rule 4. To change crossed cylinder like sign 
to sphero-cylinders, take the weake «Ander for the 
sphere retaining its sign and A terenos between 
the original cylinders for the Se numerical cylinders 
retaining the sign and Or the stronger. 


Examples: O 


1. + 1 cyl. ax. cs +2 cyl. ax. 10=-+1 sph. E + 


Ley. Cy 
2. —2 cyl. Me170 T — 1 cyl. ax. 80 = — 1 sph. > — 
1 cyl 170. 
or, take, ager cylinder for sphere retaining its 
sign he numerical difference between the orig- 
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inal cylinders for the new cylinder, changing the 
sign and giving it the axis of the weaker one. 


Examples: 

1. + 2.00 cyl. ax. 1807 +3 cyl. ax. 90=-+ 3.00 
sph. © — 1 cyl. ax. 180; 

203.00. cylax, 1803 —2 cyl. ax 90 = —3.00 
sph. © + 1 cyl. ax. 90. 

Rule 5. To change crossed cylinders of unlike 
sign to sphero-cylinders: Take either cylinder for 
the sphere retaining its sign and the algebraic sum 
of both cylinders for the new cylinder giving it the 
sign and axis of the cylinder not used for the sphere. 


Examples: 


1. + 2 cyl. ax. 92 — 1 cyl. ax. 180 = + 2.00 sph. 
2 — 3 cyl. ax. 180; O 
2. or —1 sph. — + 3.00 cyl. ax. 90. EAN 


Measurement. of Patient’s Glass While it is 
perhaps unwise for a beginner tO the possibility 
of biassing his judgment by Rine the glasses the 
patient has been wearing R e completing his own 
examination, no examinon is to be regarded as 
complete that does ontain a record of the pre- 
scription the pa OE wearing. 

To determi) the strength of a spectacle lens, 
one may useZthe Geneva lens measure (Brayton 
patent 2198), which gives the curvature of the 


SNA aces instantly so that the dioptric strength 
TAN 


e found by a simple calculation; or their 


ms 


as 


o 
Mr 


O 


AO 
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strength may be determined by neutralization which 
process all operators should understand. 
Neutralization of Lenses. In neutralizing a lens, 
the first step is to determine whether it is convex or 
concave, and whether or not it contains a cylinder, 
in which event its axis must be located and the test 


Fig. 198.—Geneva lens measure (Rigg rcal OM). 


for plus and minus made in mor right angles to 
this meridian. . O 

To determine wheth Ch. lens is convex or con- 
Cave, 10 ats carat OP 
character obvioys,Q6k through it at a distant ob- 
ject which Bea observed to seem to move as the 


ot so great as to make its 


lens is moy, ightly from side to side. If the ob- 


ject i KQopposite the direction of lens movement, 
it is S 


ex; and 1f in the same direction, it is con- 


O 
Y 
wl 
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cave. Should there be no movement, it must be a 
plano. 

To determine the presence or absence of a 
cylinder, look through the lens at some object, pre- 
ferably a line that cannot be seen in its entirety while 
looking through the lens, meanwhile, slowly rotating 
it. If the line remains continuous the lens contains 
no cylinder; but if the line becomes broken during 
the rotation, a cylinder is present and its axis lies 
in one of the two meridians in which the line was 
not broken. 

With the character of the lens determined, it 
is neutralized by placing spheres of the opposite 
sign in contact with it and repeating the movement 
test, varying strength of neutralization aw until 
there is noted and recorded that having trength 
oí the lens under examination, usin course, the 
opposite sign. When a cylinder¿(Yresent the same 
procedure is followed save Q must be done in 
both principal meridians, A ne a result in crossed 
cylinders which may be @hsposed according to the 
rules just given. Q 

Frame Fitting. reme Importance. With the 
best possible CON of lenses selected, they must be 
mounted ac tely, safely and attractively before 
the patinfO eyes. The choice between the eye 
glasş d spectacles, either of which may be rim- 
le in frames, may usually be left to the patient 


3 
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Fig. 199.—Nose mountings. 
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with certain reservations, save in the case of young 
children who invariably should be given frame 
spectacles. 

CuoicE oF MOUNTING. If the patient have no 
astigmatism and so desires he may be given regular 
eye glasses; but if he has an astigmatism it is safer 
for him to wear either a finger piece mounting or 
spectacles, since the regular eye glasses get out of 
adjustment readily and the cylinders off axis. 

Having determined on the form in which the 
lenses are to be mounted, the next step is to select 
the size of mounting best suited to the patient’s needs. 
This can best be done by means of fitting sets of 
standard sizes of bridges which can be procured in 
either eye glasses (Fig. 199) or spectes (Fig. 
200) from any wholesale optician. XS 


INTERPUPILLARY DISTANCE. D ine the in- 
terpupillary distance by actual 1 rement, usually 
measuring from the inner mgagy) of one pupil to the 
outer margin of the other \pepil, with the patient 


looking at the distance (O which the glasses are to 
be used. VS) 

In practice S Dent looks over the operator’s 
head for distar@ySand at his nose for near. When 
measuring interpupillary distance one should 
remembe: Aso that the eyes are not always equi- 
dista “om the midline; so the mounting of the 


ENY should be ordered accordingly. 
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SELECTION OF Lenses. With the individual 
mounting selected and the interpupillary distance 
known, we select a lens of such size and shape (illus- 
tration of which may be found in any optical 
catalogue) as will place their optical centers exactly 
before the pupils and at the same time look well on 
the patient’s face. If there be a great disparity be- 
tween the interpupillary distance and the size of 
the face and features, or one eye be farther from the 
midline than the other, decentering of one or both 
lenses may be necessary. 

MEASUREMENT FOR SPECTACLES. When ordering 
spectacles, in addition to the interpupillary distance, 
one must determine the distance between temples, 
also the temple length. 

FRAME FITTING IN PRESBYOPIA. Minally 
ametropic presbyopic patients were gl two pair 
of glasses; but at present, whene possible, the 
distant and near correction ar Weed in the same 
mounting in some form o, a Emmetropic 
presbyopes also frequently @Hfect to the blurred dis- 
tant vision when they 1(Bk up from near work and 
avoid it by adding y presbyopia correction to a 
plano for distanogy Several forms of bifocals have 
been devised, efforts for improvement being 
directed to'fóking the junction of the near and dis- 
tant car. on invisible; but the one point that must 
be nbered is, with the main portion of the cor- 
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recting lens centered for distance, to have the reading 
scales decentered inward two millimeters. 
ADJUSTMENTS. With the greatest possible care 
in frame fitting adjustments will be found necessary 
and one will need to provide himself with suitable 
pliers and learn to use them. A few dollars invested 
in a supply of the various mountings and spectacles 
in the cheaper grades, and time spent in adjusting 
them to different faces, will well repay one in the 
satisfaction to his patients that the wearing of a 


proper correction properly mounted always brings. 


CHAPTER XVIII. 


THE NEWER METHODS OF REFINEMENT 
IN OPHTHALMIC DIAGNOSIS. 


| By ROBERT VON DER HEYDT, M.D. 

| CHICAGO. 

1. The red-free light of Vogt. 

2. The Gullstrand binocular ophthalmoscope. 

3. Microscopy of the living eye with slit-lamp 


| illumination. 


1. THE RED-FREE LIGHT OF VOGT. 


Within the last decade ophthalmology has been 
enriched by the introduction of many improved means 
for ocular examination, the application ah hich 
allows of a greater refinement in obs ion and 
diagnosis. | xO 

The examination of the eyes Oinids and media 
by means of the red-free liggtNkés given us many 
details which are brought o@) by an increased con- 
trast in coloration. Q 

Alfred Vogt, of SED niversity of Zurich, pub- 
lished his first r OAN on ophthalmoscopy with the 
red-free source lumination in 1913. 


The yell oloration of the macula can be seen 


in the Jiggy eye by the light filtration of Vogt. 


E 


i Ii WAS able to remove all the red rays from the 
O (255) 
ES 
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ophthalmoscopic illumination and if the fundus is 
not excessively pigmented, so that it will reflect 
a fair quantity of entering light, we can make ob- 
servations by contrast not otherwise possible. This 
illumination will show the fundus green. The yel- 
low and blue rays modify it to a bluish-green. 

Method. The original filters were two solutions 
in 10-centimeter vessels with parallel sides of 1- 
centimeter lumen. 

One solution was of copper sulphate, 30 per cent. 
The other erioviridin “B,” an aniline dye, in shade 
somewhat darker than the first solution. 

The firm of Carl Zeiss has of late produced a 
fixed glass filter. 

A micro-arc lamp is absolutely esseptial as a 
complete red elimination leaves but &Qey cent. of 
the original quantity of light for fs purpose of 
observation. Y 

Normal Fundus. With Sh -free illumination 
many retinal reflexes, a uite confusing, are 
seen. These are due to absence of the long wave 
spectral components @ythe yellow blue light. 

Some of the e reflexes are flat and wander 
with the moti Ņ the mirror, probably a drawing 
tense of E: ina in certain areas. These are not 
found nge macular zone. There we find the oval 
fove Qall or ridge reflex. In its center is the 
Mar or more correctly the macular reflex. 


Sa 
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Radial from the foveal zone we often find super- 
ficial small linear reflexes, probably folds. 

The retinal nerve fibers are faintly visible with 
ordinary illumination, especially near the papilla in 
youthful individuals. With the red-free light, how- 
ever, they are plainly visible all over the fundus and 
their course can be followed easily. It is most in- 
teresting to trace them toward the macula. The 
central fibers are directly horizontal. Above and 
below these are bundles that surround the foveal 
zone in a close sweeping arc at its temporal border. 
These are bound by circular enveloping fiber bundles 
that meet and cross basket weave-like in a zone 
temporal of the macula. 

The larger blood-vessels are above this layer, 
while numerous smaller vessels can be sei ter- 
mingling and at times covered by oS ve fiber 
bundles. 

Fundus vessels seen with th Fre light are 
black on a light background O the absence of 
the diffuse red of the choroid) Particularly interest- 
ing are some of the e in the macular region. 
Very minute vessels followed over the edge 
of the fovea into E until they are lost 
in the macular ok bveal reflex. Small macular hem- 
orrhages are ily discernible. Larger hemorrhages 
and exyc zones in choroiditis are quite easily 


located through a diffusely clouded vitreous. 
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The Pathologic Fundus. The increased visibility 
of the retinal nerve fibers with the red-free light is 
of great importance. 

Vogt draws attention to the fact that optic 
atrophy with our present method of examination is 
only diagnosable at the nerve head and from the 
vessel caliber at the same. The retina, however, 
though it no doubt is regularly involved in the 
atrophic process, shows no ophthalmoscopic changes. 
With the red-free light he is able to see the nerve 
striations of the retina and study their pathologic 
changes. 

These changes are an absence of striation and 
a substitution therefor of a “marbleized” zone in 
the retinal area which has become atrophic. 

Vogt describes pathologic honeycot ae changes 
of the macula, visible only in the red@yée light. He 
also has noted vacuole formati or a period -of 
several months, in cases of iy to the macula fol- 
lowing contusion of the bb) ater on the vacuoles 
eradually disappeared. considers them symptoms 
of vascular and cys degeneration of the macula. 

Leber has ibed similar vacuoles of the 


macula anato y and presumes that the bursting 


of some c sir thin anterior walls could produce, 

in timę& Ghe condition we know of as “hole in the 

mac Affolter emphasizes the greater visibility 
+ 


SS licate vitreous opacities, deposits on the lens 
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capsule and vascularization of the cornea, with the 
red-free light. 

It is not expected that this method of examin- 
ing the fundus with red-free illumination will super- 
sede the ordinary light used for ophthalmoscopy. 
Certain conditions, such as exudative zones, the 
changes of retinitis proliferans, medullated nerve 
fibers, and the star figuration of retinitis, for instance, 
are seen in better contrast with our old light. There 
is no doubt, however, that with the red-free light 
we have added a most valuable and helpful method 
of refinement in fundus diagnosis. 


2. THE GULLSTRAND BINOCULAR OPHTHAL- 
MOSCOPE. 


This instrument is designed for the pur Qo 
examining the ocular fundus monocularly i 


larly in the perspective, under high (fy3nification. 
One may observe by one eye with A Snification up 
to forty times, and ETR one of twenty 


times. The area under obsertation is so large that 
Po) 


the macula and nerve h may be seen in one 
picture. Two observat z see simultaneously by 
the use of an added@pecial ocular, which is an aid 


in teaching and skefthing. 

While thig\fOtrument will in no way supplant 
the use Q hand ophthalmoscope, there is no 
doubt os greater value in the diagnosis of cer- 
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tain fundus conditions. The aid given by stereo- 
scopic vision in the determination of degrees of eleva- 


e tiran binocular ophthalmoscope. 


tion jsf value in the study of the incipience and 
progryssion of edema of the nerve head, as well as 


ges in the macula. The cupping of the nerve 
NO physiologic and in glaucoma, cystic changes 
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in the macula, as well as proof of the involvement of 
the very superficial retinal areas in retinitis pig- 
mentosa are best shown by this method of stereo- 
scopic observation. 

Heretofore we were limited to indirect ophthal- 
moscopy in our efforts to examine the highly myopic 
fundus. This allowed of a magnification of about 
four times. With the large ophthalmoscope we may 
now leisurely study these very interesting fundus 
changes, monocularly as well as binocularly, without 


reasonable limitation in the power of magnification. 


3. MICROSCOPY OF THE LIVING EYE WITH SLIT 
LAMP ILLUMINATION. 


The introduction of the slit lamp by Allvar Gull- 
strand has opened an entirely new field for ihotipsis 
and clinical observation to O within 
recent years. Adalbert Fuchs, in thgyfmtroduction 
of his “Atlas of the Histopathol ote bye,” 
says: Since the advent: 01 Qs methods of 
microscopic study of the livig eye, the interest in 
histopathology has risen {@pinprecedented heights.” 

Corneal microsco Sota as well as binoc- 
ular, have been obtagny le for many years, but owing 
to the imperfec\ nd low degree of illumination 
furnished, haad but a limited field of usefulness. 
The tsters bic binocular microscope now has at- 


tained jractical value by being combined with the 
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slit lamp of Gullstrand. This combination of the 
two instruments is an achievement of Prof. Henker 
of the firm of Carl Zeiss. 

The light after passing through a double lens is 
focused through a narrow slit diaphragm onto an 
achromatic aplanatic lens of about 7 c.m. ‘focal 
power, and by this projected onto the eye. By 
these means the concentrated, nearly homogeneous, 
sharply circumscribed, quadrilateral beam of light, 
is practically freed of aberration. 

By means of various combinations of oculars and 
objectives with the microscope a series of magnifica- 
tions of the area under observation, ranging from 


9 to 108 times may be attained. 


With the higher magnifications, ever, the 
physiologic oscillation of the head eyeball be- 
comes objectionable and interfer@Q Somewhat with 
accurate observation. ES 


The microscope is bes Ninted on a base ad- 
justable forward and bagkward, as well as from side 
to side, by rack and pitón. Chin support and head 
rest for the patien G 

Various m s of observation have been used. 

By dir cal illumination the tissues appear in 
their nataraP color and form. 

e ee the tissues are transilluminated 


I 
Ñ ection of the light from a surface beyond the 


] + 
A under observation. Vogt has also described 
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very fully the study of the reflected image of the 
light on the various limiting surfaces, and the sev- 
eral nuclear limiting areas within the lens. 

Microscopic measurement of the size of objects 
and the exact determination of their depth within the 
various media is also possible. 

Technique of Observation with the Gullstrand Slit 
Lamp. The use of intense focal illumination in con- 
junction with observation of the living human eye 
under binocular magnification, as a method of re- 
finement in diagnosis, has made such advancement 
within the last few years, that a short outline of 
the technic forms an interesting field of ophthalmo- 


ane 
tself 


e to rou- 


logic research, 
The fear that this method, owing to its s 


complexity, would of necessity have to co 
to clinical application, and not be avaj 
tine office practice, has proved unfou A patient 
may be seated, the apparatus ¡SAN the cornea, 
iris, lens, and anterior vitredgs f both eyes care- 
fully examined within a peri) of five minutes. 
Method. Of first 1 ‘tance is the seating of 
the patient in a co table position with his chin 
placed in a chin y, Qùd forehead firmly fixed against 
the pad. This,issself-evidently as essential as is the 
fixed clamp; , Q; a slide on the table of a microscope. 
For alle«kktnary purposes it is only necessary to 


ask t N atient to fix his gaze onto the observer's 
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forehead as it appears above the microscope. The 
illumination is from the temporal side, while observa- 
tion, except for certain special purposes, is in the 
direction of the antero-posterior axis of the eye. The 
angle between illumination and the direction of ob- 
servation should be chosen quite acute, if the purpose 
is deep penetration beyond the pupil. 


Fig. eS with slit lamp. 
This illustration shows n scope tripod movable on glass table 


top. The author prefers model with the microscope mounted on 


compound slide. NY 


For all (Dnary purposes a magnification of 
about 25 Q; is used. The bundle of light is 
directe to the iris and the microscope adjusted 
lately and in height to correspond with the eye 


tONdeé observed, in the manner of directing a gun. 


NEWER METHODS OF: DIAGNOSIS. 265 


The coarse adjustment is then used to bring the tip 
of the objective to about two inches from the cornea, 
for the above named degree of magnification. The 
lens at the end of the slit lamp arm has a focus of 
7 cm. It is, therefore, necessary to place it ap- 
proximately three inches from the eyeball. 

For examining the patient’s right eye the microm- 
eter screw for the fine adjustment of the microscope 
is directed by the observer’s right hand, while his 
left controls the focus of the illumination, and its 
lateral and vertical displacements, by means of the 
thumb screws under the ophthalmoscopy lens at the 
end of the arm of the slit lamp. 

(In examining the left eye the hands are re- 
versed, the left hand being in control of theeimicro- 
scope. ) gs 

We are now ready to bring the reliek bi the iris 
into exact focus by means of the iO justment as 
controlled by the right hand, tl Qr the first time 
looking through the syepieed “Ye then intensify 
the illumination by changes ought about with the 
left hand, shifting lat if necessary, and by 
screwing the same lé bring the bundle of light 
to an exact focys. QXt this stage it is necessary to 
adjust the int ao ee distance for correct binocu- 
lar vision Niit the individual observer. This is 
easy O “«Komplishment, just as is the same process 


cx tng a prism binocular. It is not only neces- 


OS 
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sary to have the object under observation in focus, 
but the light must also be exactly focused to illu- 
minate this area to its maximum. 

A slight lateral displacement of the illumination 
is all that is often necessary to change from focal 


Fig. 203.—Cross section of thxillumination passing through 


the corn€a)a 1d lens. 


to inspection by t@Sillumination of an area in 
focus. We may isilluminate the iris by light re- 
flected fron r or opaque lens surfaces, and the 
cornea from the same or from light reflected by the 
iris. SA. way we may study the circulation at 
tl Se or in vascularized cornezx, steaming of 


À 
= 


ornea, and depigmentation of the iris, as well 
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as vacuole and fluid fissure formation within the lens 
substance. 

One should study, first macroscopically, then 
microscopically, the quadrilateral sharply circum- 
scribed beam of light as it successively passes through 
the cornea, rendered opaque by the intensity of illu- 
mination, the usually optically empty aqueous, through 
the varied layers of the lens substance and into the 


Sy 
Oy 


Fig. 204.—Optical section of the cornea as i ated by 
the slit lamp. ES 
vitreous. Various depths OS accurately be 


brought into view by simult&gedtis focusing of the 
microscope and. the bundle Q light onto the plane 
of observation. 

The light as it eet the cornea more 
or less diagonal» @¢eause of the angle of illumina- 
tion, if in exact“#écus at this point, sharply demar- 
cates this zo OE if it were an optical cut section. 

In mee ete A. B, C, D represent the an- 
Los of the cornea illuminated from the 
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left, E, F, G, H, the endothelial surface, and the 
plane, B, D, F, H, is the diagonal cross section 
through the corneal substance. Line B, D, when in 
good focus, is plainly visible and divides the anterior 
surface (to the left) from the plane of the diagonal 
cross section through the corneal stroma (to its 
right). As the light is moved slightly from side to 
side, the appearance and disappearance of objects 
will at this time show their depth within the corneal 
stroma, by their position within this plane (B, D, F, 
H, the diagonal optical cross section). Thus, for 
instance, it is found that the nerve fibers are only 
within the anterior half of the cornea, while certain 
newly formed blood-vessels, such as are found after 
parenchymatous keratitis, are usually situgigd directly 
anterior to Descemet's membrane. oe 

When a certain plane is in fo nd the angle 
of incidence is the direction of {Onination and the 
angle of reflection is the gi ion of observation, 
a reflected image of thiskplifie is seen. Thus we 
may easily study the erior corneal surface, if 
irregular, and the ming (shagreen) of the an- 
terior and post 100) ns, and the configuration and 
markings ofAl@siumerous intermediate nuclear lens 
surfaces, ae their reflected images. 

E is the visibility of the layer of 
AN Aium in the thus reflected image of the pos- 


NY 


corneal layer. Under a magnification of 35 


| 
| 


NEWER METHODS OF DIAGNOSIS. 269 


times, each individual hexagonal cell may be seen 
| easily. For this purpose a very wide angle between 
observation and illumination must be chosen. 
Anatomy. THE LimBus. The limbus presents a 
whorl of vascular loops and arcades, with their con- 
vexity toward the cornea. The greater part of these 
vessels are normally empty. By transillumination 
the blood current may be easily seen under high 
magnification. At times, in certain vessels, the cur- 
rent comes to a standstill and it has been seen to re- 


verse itself. Certain small vessels may transmit 


blood plasma only. 

At the corneal border a physiologic dew-like in- 
filtration of the cornea may be noted. This is com- 
posed of fine droplets about the size of the e pithelial 
cells. It, in all probability, represents ae eased 

saturation of the peripheral epithelial Le cs with a 
nutrient fluid. 

THE CoRNEA. When open the cornea, 

the anterior surface ieee S approach by the 

appearance of small ringl€§*and dots, which are 


movable. These are tl rpuscular elements in the 
lachrymal fluid ar Co may be greatly increased 
| in numbers by N the eyelids. 

The cornea E owing to its varied ana- 
tomical com Dents, which latter all present different 


reir a dices to one another, is diffusely lumin- 
ous. SN luminosity increases with age. 
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Within the corneal substance, superficial and 
medial, never in the deep layers, are the nerve fibers. 
They as a rule are dichotomously branched and often 
show a medullation for a short distance inward from 
the limbus. 

In the reflex image of the posterior corneal wall 
we may see the endothelium, each individual living 
hexagonal cell forming a yellowish mosaic. 

Tue Irts. One of the most beautiful phenomena 
to be seen with the slit lamp is the pupillary reaction 
under lower power. 

The iris stroma is most artistic in its design when 
seen in the perspective. We see beautiful criss-cross 
lattice work designs at varied depth and also balcony- 
like projections. Some irides, the dark brqwn espe- 
cially, at times present a poverty of desig: 

Pupillary membrane remnants 4 1e anterior 
chamber are a very common Felipe present a 
great variety of delicate st iral peculiarities. 
(tem they are IRLA 1*at times are vas- 
cularized. 

Tue Lens. For tfPypast thirty years our knowl- 
edge of the anat ot the lens has. been: at a 
standstill. By Study of the very incipience of 
cataract forapion with the slit lamp much that is 


new to «E bout the structure of the normal lens 


has dee Axposed. 
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Cataract in its development follows definite ana- 
tomic lines and thus emphasizes them. Out of this 
observation a new anatomy of the lens has developed. 

We see the various lamella, nuclear surfaces and 
segmentations and have learned to identify them 
by their “contigurations: >. he rvertical Yisof the 


anterior and the inverted AQpY the posterior em- 
bryonic nuclear surfaces,@ye plainly visible in all 
normal lenses. O 

We know that N continues to grow during 
life. New outer(fipers are being constantly formed 
while centra\GHbers become sclerosed, lose their 


nuclei and aime a stage of retarded or inert meta- 
+ 
ES is is presbyopia. 
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The increasing refractive index of the harden- 
ing nucleus is being neutralized by the flattening of 
the whole lens in age. This process keeps the re- 
fraction of the eye in an approximate balance 
throughout life. This flattening is beautifully seen 
by using the very narrow beam of the slit lamp 
which shows the increasing divergence of the outer 
lamellae in the direction of the lens equator. 


Fig. 206.—The inverted A suture Sos posterior embryonic 
nuclear s 
Most beautiful are PO OA of the embryonic 


vascular structures athe posterior lens capsule. 
The AN: A remnant is seen as a white, 
usually moyak Spiral. This is its physiologic dis- 


position. 
TupéDrrreous. We can see the vitreous only 
to +2 half its depth. It has a beautiful lace 


Wa-like structure; at times like cirrhous clouds 
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and seems suspended in portier-like folds from above, 
in crinkled lamellee at various depths. 

Pathology. THE PATHOLOGICAL CORNEA. The 
examination of the cornea for foreign bodies, oxida- 
tion tissue and trauma is too simple to deserve ex- 
tended description. We are able to make a very 


Fig. 207.—The normal ON 


early definite diagnosis in casesyí suspected recently 


acquired trachoma by ng the otherwise invisible 


very incipience of PRE ormation at the upper 


limbus. AN 


In cases of kkrafóconus we are able to make a 
very early diagfepsis by one or more of the character- 
istic incipie ganges. These are thickening of the 


nerve SR a changed surface reflection of the 
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endothelium in the back of the cornea, the striping 
in the deep stroma as described by Vogt as well as 
the characteristic hemosiderin ring first described by 
Fleischer. Similar usually horizontal pigment lines, 
described by Staehli, are seen in slightly altered as 


Fio O 


well as normal corneæ, X They are now accepted as 
evidences of fractures, 15 Bowman's membrane. In 
many cases, whi Oct has been verified, they ac- 
count for the rsion of the astigmatism in age. 
Corneal npu and maculz may be studied and the 
fact thagshey assume a circular circumscribed form 


as v Qs develop an anterior apposition of clear 
we has been determined. 
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Pathologic dew-like infiltrations of the epithelium 
can be observed by transillumination and are being 
interpreted in their connection to varied ocular and 
corneal lesions. These changes when limited to 
small areas, for instance surrounding corneal scars, 
were heretofore unrecognized. 

During the active stage of parenchymatous kera- 
titis, the red tinge of the corneal stroma is in a great 
part seen to be due to an imbibition by the tissues of 
red corpuscles and their products of decomposition. 

Wrinkling of Descemet's membrane is very com- 
mon. It is an evidence of recent perforation, opera- 
tive or traumatic, as well as seen in hypotonia. On 
the posterior corneal surface and in the anterior 
chamber we may make an intimate study of the,flora 
of pigment granules, cells, leukocytes, amon: 
cellular débris, mutton tallow spots, s ia and 
exudative masses in various stages of osition and 
absorption. The affinity of cellula posits for the 
posterior surface of cas an lesions has 
been observed. 

THE AQUEOUS IN P 2 In the aqueous 
we see normally an oh empty space. Leuko- 
cytes or similar ce SSE are seen in the very 
incipience of avi, and by their presence demon- 
strate the nor circulation of the aqueous. 

THE J ILIARY BODY AND CHOROID IN PATH- 


oros iridocyclitis there is an increase of the 
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albumin content of the aqueous. The increased vis- 
cosity of the aqueous is manifested by a leucodescence 
of the beam of light passing through it. 

The addition of corpuscular elements, such as 
leukocytes, pigment cells, erythrocytes, granules and 
other cell débris to aqueous, is plainly visible in 
the focal bundle of the slit lamp. This phenomenon 
may easily be studied and interpreted as to its clinical 
significance. These cell elements, when not present 
to excess in an otherwise unaltered aqueous, demon- 
strate the normal circulation of the aqueous humor 
within the anterior chamber. This possibility veri- 
fies the conclusions of Turk, who first demonstrated 
that the aqueous rises near the warm iris and de- 
scends near the colder cornea. xe) 

In cases of choroiditis the n3 ukocytes 
and other cell débris in the aque notes recent 
involvement or an ae ee of latent or 
old lesions. Pigment 1o? is media as well as 
erythrocytes in OS also be observed and 
differentiated. 

The study of déyftémentation, senile, post-opera- 
tive, traumatic SSA as inflammatory within the 


anterior chamfer has opened a new chapter in ocular 


research, 
In @xNlocyclitis exudative masses of all kinds may 
basica as to their physical behavior. When im- 
p S with pigment cells the latter are seen to 
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proliferate as if fertilized by the exudate. Large 
masses have been observed, at times completely cov- 
ered by a carpet of chocolate-colored pigment over 
night. 

The iris shows a varied pathology. Cyst forma- 
tion, inflammatory as well as inclusion cysts follow- 
ing perforation, may be studied. The perforation 
may be discernible only by finding the minutest 
corneal scar. Hyperemia of the iris, depigmentation 
in its varied aspects, atrophy, pupillary rigidity and 
the varied types of eversion and atrophy of the pig- 
ment layer are before us and may be easily observed 
and interpreted. 

CATARACT. In examining the lens the various 
types of cataract may now be better inter KS) as 
to their etiology and period of genesis. 

In anterior polar cataract we m N ease 
study the depth of the several redughGti ions within 
the anterior lens substance. (Sy: are evidences 
of the constant apposition of KE lens fibers within 
the vcortex: bd 

In lamellar or P Qiataract we may see the 
amount of lens clouds en rtaining to the various in- 
dividual lamellar The outer clear zone pre- 
sents the nee of the lens, since the oc- 
currence of ÅA “shock” which produced the lamellar 
clouding ñe involved zone was the lens im toto at 


that QQ 
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Coronary or wreath-shaped cataract is a very 
slowly progressive involvement of the peripheral lens 
zones occurring in youth and adult life. In it there 
are characteristic series of flat opacities in the peri- 
pheral lamellar layers constituting, therefore, the 


Fig. 209, —Coronary ogg -shaped cataract. 
wreath-shaped involvemett. These lesions with their 
rounded, abruptly arcated ends, toward the lens 


center, occur EN ws and, therefore, resemble in- 
cisor teeth. onary cataract was formerly known 
as cai e punctata, virides or coerulea, if colored. 
It is ot} Visible if the process is quite advanced by 
tl LAS methods of observation. Owing to the 
N rement of the peripheral zones the visual acuity 


NEWER METHODS OF DIAGNOSIS. 279 


is not impaired unless the process is later compli- 
cated by spoke or fissure formation. 

Senile cataract, its incipience and progression are 
before us in all of its varied manifestations. We 
may with ease interpret the exact location of all lens 


Fig. 210.—Senile cataract, showing ssures. 


changes, such as vacuoles, wa One spoke forma- 
tion, lamellar separation andQther clouding. 

Extreme cases of ear sclerosis—the real 
senile cataract, and «Qiimellar delimitations of in- 
volvement may pe @idied with ease under slit lamp 
illumination. 

Catarac NO oleate that vague form of lens 
a begins under the posterior capsule in 


eyes ONY wise involved by pathology, is before us in 
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its very incipience. This latter manifests itself by a 
beautiful red-green iridescence under the posterior 
capsule. The slit lamp shows a very characteristic 
picture of the asbestos-like appearance of cataracta 
complicata and has demonstrated its gradual forward 
progression through the lens substance. 


Diabetic and other Her types of lens clouding 
by virtue of our abito study their very incipience 
are now being px@erfy interpreted and identified. 

Iron an Ove: lens changes (siderosis and 
chalkosis) hawé been intimately studied. Our knowl- 
edge of {Mistrial ocular pathology has been greatly 
AS êd by our ability to now study the living 
e Wier magnification and intense illumination. 
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THE VITREOUS IN PATHOLOGY. The vitreous 
shows infiltration by blood cells, pigment, fat glob- 
ules, leukocytes and cholesterin crystals. Incipient 
uveal pathology and progressive myopia may be 
diagnosed by evidences of fluidity of an otherwise 
clear vitreous as well as by the very beginning of 
cataracta complicata under the posterior capsule. 
These early changes are not visible by other methods 
of observation. 

Eye Injuries. The slit lamp allows of an easy 
diagnosis of foreign body on the cornea. Dead 
tissue surrounding imbedded foreign bodies may be 
thoroughly curetted while under slit lamp observa- 
tion with a minimum loss of corneal tissue. 

Old corneal scars may be easily oi os ee 

ibed 

form as well as the deposition of clear ti anterior 

to them. Recent as well as old ming@torneal per- 

forations betray this occurrence (HR depth of the 
C 


wound and the irregularity of emet’s membrane 


from other or fresh lesions by their circ 


and endothelial layer. This Q of great importance 
in the numerous cases give no definite history 
of trauma. SN) 

Foreign bodi Din the eyeball in many cases 
are more easily Q because of the intensity of light 
and high m erfication. In many cases a localizing 


N will be found unnecessary because of 
the ceNN ty of the findings under slit lamp examina- 
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tion. This refinement in observation may save valu- 
able time and permit an immediate removal of the 
| intra-ocular foreign body. 

Prognosis. Our ability to prognosticate an ad- 
vance or retrogression in pathological conditions has 
been amplified by many observations which can only 
be made with the microscope under slit lamp illumi- 
nation. 

In iridocyclitis a progression or retrogression of 
the process may be interpreted by the behavior of 
the leukocytes or cell bodies in the aqueous. A re- 
tardation of motility and the development of rigidity 
speak for added exudation. A reversion to greater 
fluidity denotes improvement. 

In so-called senile cataract a relativgnquiescence 
or the tendency to a rapid further prggression may 
be diagnosed. In the cases where gt incipience of 
spoke formation may be diagn ad by the presence 
of fissures filled with fluid, Qinellar separation is 
seen, a progression is irfeuinent. These water fis- 
sures are invisible b cal illumination with the 
ophthalmoscope, bu¢yesily seen with the very narrow 
bundle of light: they are not found, a quiescence 
may be pro Qicated. 

This pew method of reducing the beam of light 
to abouts e-sixth of its usual width allows of the in- 


Regen of all media by means of an extremely thin 
í 


al cross-cut section. It has recently opened a 


y 
SD 
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field of even greater refinement in the observation of 

histological detail in the living eye. All of the fore- 

going very interesting new findings are of great 

value to ophthalmic practice. But little added time 
is necessary in the use of these new methods. By 
| practicing them one incidentally learns the art of 
accurate observation. 
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Dark normal fundus. Light normal fundus. 
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Myopic crescent. Q Detachment of retina. 
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Retinitis pigmentosa. Luetic retinitis with oblong disc. 
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